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Don’t put up with this nuisance— 
Belden Cords protect you 


Your dealers no longer have to play nursemaid to electrical appliances 
that are afflicted with Corditis.* 

Corditis—the taken-for-granted nuisance of years ago is now definitely 
prevented by Belden Electrical Cords. That’s why leading manufac- 
turers have standardized on Belden. Specify Belden trouble-free cords 
for all your electrical products. Take full advantage of the extra profit pos- 
sibilities in this nationally advertised, modern sales and service feature. 
Belden Manufacturing Company 4633 W. Van Buren St.,Chicago, III. 


CORDITIS_ a dangerous disease of electrical cords; the symptoms are frayed wire 
and broken plugs. It causes severe mental irritation and violent nervous disorders 
among electrical appliance users. 


Prevented by 


“New Departure Engineering 


Makes Sense” — Say Engineers 


and practical common sense, too— -because 
New Departure application engineering does not stop 
with selection of bearing type, size, details of mounting 
and lubrication. but considers the design from your 
standpoint; the feasibility and economy of production 
for you——and just as carefully as if it were for 
New Departure’s own manufacture and use. Let our 
engineers assist you in your bearing work. There is 
no obligation. Ask for Booklet 114, “Ideas by New 


Departure Engineers.” 


NEW DEPARTURE Ball Bearings 


fay OO TTA - Division General Motors LLL - Bristol, Connecticut 
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THAT’S WHY DELTABESTON ANSWERS YOUR PROBLEMS! 


Deltabeston engineers aren't guilty of 
guess-work. Before they offer a wire or 
a cable to manufacturers, THEY MAKE 
SURE! They know what kind of treatment 
it will get — how it will be installed. They 
ask questions — find answers. Then — and 
only then — do they build the wire. 

Take Deltabeston Stove Wire, for ex- 
ample. It’s constructed to assure the serv- 
ice you expect — and more. Insulated with 
Purified Asbestos, it is highly resistant to 
extreme temperatures and moisture. The 
insulation is FELTED to the conductors for 


safety, flexibility and easier installations. 


Preparing the specifications for your 
ranges, include Deltabeston Stove Wire. 
Remember the years of research and de- 
velopment behind it. Even more import- 
ant, CONSIDER THE YEARS OF RELI- 
ABLE PERFORMANCE AHEAD OF IT. 

Write today for samples and complete 
information. Address Section Y-8193, Ap- 
pliance and Merchandise Department, 
General Electric Company, Bridgeport, 
Connecticut. A complete line of Deltabes- 
ton Wires and Cables are distributed by 
General Electric Merchandise Distributors 


and Graybar Electric Company. 
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How frequently, on examining some article or piece 
of equipment, you're told that “It’s made of Alumi- 
num.” New product or old one modernized? Is it fabri- <f 




















cated entirely of Aluminum or with strategic parts 
made of this lightweight, high strength material? No ; 
haphazard selection of metals is responsible for de- ass z | 
cisions to use Aluminum. The reasons are here: 


LIGHT IN WEIGHT... Chief among reasons for the widespread adoption of Alumi- 
num is its light weight — about one third that of steel. Handling is made easier 
for fabricator and user, mechanical problems are simplified, life of the product is 


lengthened, maintenance reduced. 


STRENGTH TO SUIT... Alloys developed by extensive research give Aluminum 
properties to suit exacting requirements. Strengths within a wide range of limits 


are available. Other properties can likewise be varied according to the need. 


RESISTANT TO CORROSION... Aluminum has the ability to withstand the cor- 


rosive attack of the atmosphere, of many gases, chemicals and compounds. In 
process equipment, in consumer goods, this property of Aluminum is safeguarding 


quality, assuring long life. 





FINE APPEARANCE... A wide variety of attractive finishes are possible with 
Aluminum. The finishes are lasting. Novel effects can be obtained at little cost. 


Aluminum products have sales appeal. 


When you, as designer, manufacturer or distributor, are weighing these 
advantages of Alloys of Aleoa Aluminum, feel free to ask our 
engineers for advice. ALUMINUM COMPANY OF AMERICA, 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 
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At first glance, a screw—-even the improved American PLUS 


Screw with the patented Phillips recessed head —is a sim- 
ple tool. Yet, shown in the picture is only a part of a special- 
purpose laboratory where years were spent in determining 
the proper taper of the recess, the most efficient depth, the 
strongest raw materials. Because of the research that went 
on here (and still continues), an object as simple as a screw 


promises to save Industry millions of dollars a year! 


THERE’S A DISTRIBUTOR NEAR YOU WITH THE KEY TO A PRODUCTION PROFIT— COMPLETE STOCKS OF AMERICAN PLUS copew 


American Screw 


PROVIDENCE B I Chicago office and warehouse: 219 West Randolph Street * 
J s * 


Pacific Coast Representative: Osgood & Howell, 


Copyright 1938 by American Screw Co, 
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Mamerican PLUS screws 
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with the patented 


Patent N« 2.046, 46,839, 2,046,84 


? 084,078, 2,084,079, 2,090,338 


PH ILLI ps recessed head 


GAIN TIME one-hand starting and driv- GUIDE DRIVER pDriver’s point fits GUARD WORK Driver can’t slip from 


ing. Triple the purchase. Use faster driving 
method. 


For three years the American Screw Com- 
pany has watched Industry’s reaction to the 
first advancement in screw design in the last 
85 years. It has followed work-in-process 
along production lines, counted the number 
of screws consumed, made time and motion 
studies, examined cost sheets, interviewed 
workers, engineers, executives .. . 

And now we can guarantee to any plant 
using screws— a new opportunity for reduc- 
ing costs ...speeding production... cutting 
accidents . .. improving quality — through 
use of the American PLUS Screw — the 
screw with the patented Phillips recessed 
head! 

It saves hours — cutting out operations, 
permitting use of power drivers in place of 
hand and spiral drivers, and higher speeds 


screw’s recess. Screws can’t drop off. No 
screws driven crooked. 


recessed head. No scarring costly material 
or hands. Better holding. 


where power already is being used. It guards 
quality — men, less tired, do better work, less 
work is spoiled. Assemblies are more solid. Two 
sizes of drivers will fit perfectly 85% of all 
screws and bolts. 

American PLUS Screws mark American 
Screw Company’s one hundredth anniversary, 
bringing to Industry in 1938 a production “plus” 
that will lower costs in any plant where parts 
are fastened with screws. 

American Screw engineers are ready now to 
help you make your screwdriving operations 
more efficient, more economical. American 
Screw distributors, in all parts of the country, 
have complete stocks of screws, bits and drivers 
to take care of any size orde1. And a sample 
kit of screws and driver is now available— see 
coupon below. 
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t Howell, ‘ 
Los Angeles, Seattle, San Francisco 
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NATIONAL CARBON COMPANY, INC., Carbon Sales Division, Cleveland, Ohio 


Unit of Union Carbide UCC PTT Otte Orie lel) General Offices: 30 East 42nd Street, New York, N.Y. 
BRANCH SALES OFFICES: NEW YORK - PITTSBURGH - CHICAGO --— SAN FRANCISCO 
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TO GET TO THE TOP 
BOTH MUST BE GOOD 


1]. THE REFRIGERATOR 2. THE MOTOR 


Just as an expert mountain climber requires an expert partner, so a well- 
made appliance requires a well-made motor. Leading appliance manu- 
facturers, realizing this fact, have selected Delco motors as a worthy 
teammate for their products. Smooth, silent and reliable, Delco motors 
provide a good selling point for dealers who handle Delco-powered 
refrigerators, washers, ironers, oil burners, stokers and air conditioners. 


Delco Products Division, General Motors Corporation, Dayton, Ohio. 
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VEEDER-ROOT INC. 


HARTFORD, CONNECTICUT 


BUILDERS OF COUNTING DEVICES SINCE 1878 


Offices in Boston Chicago Cincinnati Cleveland Detroit Greenville, 

S. C. Los Angeles New York Philadelphia Pittsburgh St. Louis San 

Francisco Montreal, Canada Buenos Aires Mexico City London Paris 
Tokio Shanghai Melbourne 
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Here, in this Veeder-Root booklet on counting devices, 
are product success stories that read like fiction—How 
a machine gun learned to count its bullets—How a tele- 
phone switch board found the way to measure over- 
time calls—How a loom that used to turn out lengths 
of wire in hit or miss fashion became 100% efficient 
over night—-and many others. 


But more important to you, here, in this booklet, are 
ideas—profitable ideas—suggested uses for built-in 
counting devices. Here you will see how to make pro- 
ducts compute, remember, count, measure—how to 
make products more useful, more saleable—with built- 
in Veeder-Root Counting Devices. 


See if a Veeder-Root Counting Device can make your 
product do more and sell more. Send for the booklet 
today. It’s free. 
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AVE YOU ever stopped to think— 
when you've stepped into an elevator—that 
a maze of hard working electrical equip- 
ment is responsible for its daily reliability? 
This equipment is insulated with Synthane 


because Synthane has four properties that 


SHEETS - RODS - TUBES - 


Fs 
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elevator manufacturers want—mechanical 
strength, high dielectric strength, wear 
resistance and—dependability. ... You can 
get this same combination of properties 
or almost any other combination you desire, 
for Synthane has an unusually broad com- 
bination of physical, electrical, chemical, 
and mechanical properties. Synthane is a 
dense, solid material, tough, strong and 
light in weight—an excellent electric in- 
sulator — with a low power factor, low 


moisture absorption, high dielectric 


FABRICATED PARTS - SILENT STABILIZED GEAR MATERIAL 


SYNTHANE BAKELITE-LAMINATED 


strength and low dielectric constant. It’s 
chemically inert and corrosion resistant. 
It machines easily. Synthane is often the 
most economical material to use through 
lowered production costs, better product 
performance, dependable adherence to 
standards. Why not write for data on 
Synthane, giving us your requirements? 


We might help you make more money. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 
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From Toy Trains to Atom Smashers 


HEADQUARTERS 


fany Dielectric Needs 





PLASTICS 
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ROM LOW-VOLTAGE D.C. prod- 
Buc. to high-tension, high-fre- 
quency equipment. electrical devices 
often can be designed for greater 
efficiency through use of the numer- 
ous Bakelite plastics now available. 
Today. these versatile dielectrics 
are widely used in domestic appli- 
ances, transmission and generating 
systems, automotive ignition, x-ray 
apparatus, radio, and many other 
electrical services. 

Bakelite Plastics for electrical 
BAKE L 


iTE CORP OR 
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BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Canada 


egistered trade marts shown above distingy 


monviactwed by Batelite Corporanon Under the capital ~ 


PLASTICS 


use include: molding materials of 
varied resistivities. power-loss fac- 
tors and physical properties; lami- 
nated sheets, rods. tubes and special 
shapes: improved coil varnishes: 
and other materials with combined 
dielectric and decorative advantages. 
All possess the unusual merits of 
mechanical strength and toughness, 
dielectric strength and _ resistivity 
and resistance to heat. cold, mois- 
ture, oil and chemicals. 


In any insulating problem where 


PARK 





AVENUE, 


B est Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 


aumber of present ond tuture uses of Bakelite Corporon 





plastics are being considered, it will 
pay you to consult this Plastics 
Headquarters first. Our engineers 
will be glad to recommend specific 
types of Bakelite materials to meet 
your practical requirements. Write 
for booklets 25 M.““Bakelite Molded”; 
25L.“Bakelite Laminated”; 25V, 
“Bakelite Varnish.” 

Visit the Bakelite Travelcade—an ex- 
position of “Modern Plastics for Mod- 
ern Living’. Museum of Science and 
Industry, Rockefeller Center, N.Y. City. 
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ge SAFETY 


Ra from vibration is of prime importance with modern high speed engines and assemblies of all 


ie kinds . . . Several thousand EVERLOCK washers are used in the hidden assembly of the wall sheathing alone 
. on each high speed Diesel locomotive of the Burlington Zephyrs . . . Protection against vibration is always 
ie 

v. assured by the use of EVERLOCK washers... Write today for samples . . . Test them and convince 
nt yourself that EVERLOCK washers will improve your product . 


THOMPSON-BREMER & CO. 


1642 West Hubbard St., Chicago, Illinois 


OTHER WASHERS HAVE BEEN TRIED=NOW EVERLOCKS ARE SPECIFIED 
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On many a giant liner, Leland motors 
will be found driving a variety of appli- 
ances located anywhere from bridge to 
keel. For refrigeration systems, for deck 
scrubbers, for a dozen other purposes, 
Leland motors are often specified because 
of their time-def ying dependability, high 
efficiency, and quietness of operation. 

The applicability of Leland motors is 
not confined to shipboard, however. In 
fact, it would be hard to find.an applica- 
tion anywhere for which the Leland 
motor of the correct type and rating is 
not well suited. 

Drive your appliance with Lelands. 
Obtain one and watch it “come through” 
all tests. The Leland Electric Company, 
Dayton, Ohio. 


More Than 200 Fully Equipped Service 
Stations 





MADE TO ORDER 


Contract manufacturing as handled by Scovill means 
the making to order, in quantity, of those metal parts 
or products required by other manufacturers or 
distributors. 


The metal may be steel, aluminum, copper, zinc, brass, 
nickel-silver, bronze or other base metals—its fabrica- 
tion may involve a simple sand-casting operation or 
a series of operations ranging from blanking and 
drawing through intricate piercing and forming oper- 
ations to lacquer enameling and finishing; but in the 
wide range of facilities which makes possible this 
diversity of production, Scovill customers have found 
the answer to their source of supply problems. 


Illustrated at the right are a few of the parts Scovill 
makes to order. 


Many of the parts are furnished as they come from 
the presses, ready for the Scovill customer to further 
fabricate or assemble into his product. Others are 
shipped completely finished, plated, enameled or in 
some finish of the basic metal. 


The parts shown are small but when ordered in 
quantity, so that Scovill's production methods can be 
used to best advantage, surprising economies can 
frequently be made. 


Complete facilities are here available for the manu- 
facture and finishing of parts by practically any 
modern production operation. 


Scovill has successfully served many other companies 
by producing for them the metal parts they purchase 
—may be able to help you. 


An illustrated booklet, ‘Masters of Metal," will tell 
you our interesting story in further detail. Write for 
it to Scovill Manufacturing Company, 65 Mill St., 
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SCOVILL 


SCOVILL MANUFACTURING COMPANY 
WATERBURY - - CONNECTICUT 


Boston Providence New York Philadelphia Detroit 
Syracuse Pittsburgh Lynchburg, Va. Chicago Cincinnati 
San Francisco Los Angeles 


IN CANADA: 334 King Street, East, Toronto, Ontario 
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GOOD 


The main reason why Chromel has such wide acceptance in the 
heating appliance industry, is that Chromel is good, consistently. This 


is your reason for preferring devices that are Chromel equipped. 


HOSKINS MANUFACTURING COMPANY °* DETROIT 
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MODEL 310 LINE 





Precision portables (electrodyna- 
mometer type accurate within 14 
of 1%) for eritical test work, avail- 


able for AC and DC, in voltmeters 

















(single, double and triple range), 


ammeters, milliammeters, watt- 





meters, ete. Scale length,5 14 inches. 


For maintenance work, for industrial or school 


laboratories— wherever portable test instru- 
ments are employed—the name WESTON is 
recognized as a symbol of trustworthy elec- 


trical measurement. 


WeEsTON “Portables” are designed in several 
types, with specifications and ranges to meet 
the particular requirements of all varieties of 
test work. Behind all the specifications, how- 
ever, is the same “engineering-from-bedrock” 
—a consistent application of the design factors 


VOLTS D.C. 


MODEL 430 LINE 


Rugged portables for maintenance 
work. A full line of DC instru- 
ments (Permanent Magnet Moving 
Coil type—accurate to 14 of 1%). 
AC instruments (Movable Iron 
Type—accurate to within *%4 of 
1%). Also wattmeters for DC and 
AC (accurate within 1% of 1%). 
Seale length, 4 inches (approx.). 





MODEL 622 LINE 
























Single and multi-range ultra-sensi- 
tive DC instruments for measure- 
ment of minute currents in radio, . 










telephony, thermocouple work, 
electro-chemistry, and the like. 
Shielded, double-pivoted instru- 
ments ( Permanent Magnet Movable 
Coil type—accurate within 4 of 
1%). Seale length, 6 inches. 


that make for rugged dependability as well as 
rated accuracy. 

After all, when you buy a WEstoN—what- 
ever the type or specifications—you get an extra 
increment of experience which stems from a 
half-century of instrument building. Why not 
check with the WESTON representative as to 
the type of meter best suited to your needs? 

Weston Electrical Instrument Corporation, 
618 Frelinghuysen Avenue, Newark, New 
Jersey. 


WESTON 
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50 years 
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SOLD THROUGH 
ELECTRICAL WHOLESALERS 


INSTALLED BY 
LEADING CONTRACTORS 


SPECIFIED BY 
DISCRIMINATING ARCHITECTS 









THE BRYANT ELECTRIC COMPANY * BRIDGEPORT, CONNECTICUT 


NEW YORK: 100 East 42nd St. - CHICAGO: 844 West Adams St. - SAN FRANCISCO: 325 Ninth St 
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Gains Time 


Guides Driver 


Faster work with balf the jis 


One-hand starting and driving — other hand free 
to hold work. Three times the purchase of a 
slotted screw. Faster driving method cuts time 


drop off. Self-centering 
to a fraction. 


Given the acid test by certain key firms in the screw-using 
industries ... plants where production costs are watched 
with an eagle eye — where quality is right and there’s no 
excuse for waste — 

The Phillips Screw with the patented recessed head has 
been okayed, after all sorts of time, motion and quality studies, 
by executives, engineers, purchasing managers, workers. 

Now the production facilities of the screw manufacturers 
have been enlarged — and we're in a position to meet the de- 
mands of any plant that has use for screws. 

Take the job the picture shows. There the Phillips Screw 
saves time — and screws~— and strength— and spoilage — 
and money. 

Faster work. Use power drivers or higher speeds where 
power is already used. No need to steady the screw, it 


SEND THIS COUPON TO ONE OF THE FIRMS 
LISTED AT RIGHT — FOR SPECIFIC FACTS ON 
PHILLIPS SCREWS— NO OBLIGATION. 


As easy as pointing your finger 


The driver's point fits the screw’s recessed head. 
Awkward places easy to reach—the screw won't 
Straight or at an angle 
—no screws driven crooked. 


Guards Work 


Better work — and no spoilage 


The driver can’t slip out and scar costly material 
or the fingers. No broken heads — no burrs to re- 
move. Better holding power —the screw sets up 
much tighter. 


steadies itself. No burrs to remove afterwards. 


Greater holding power— assemblies are more solid, and 
often fewer or smaller-diameter screws will do as well. No 
broken heads — no screws dropped. Greater driver and bit 
life — fewer sizes needed. 


Easier work. The screw helps out. No push and turn — 
just turn. Maximum contact — minimum muscles. Men are 
fresher toward the end of day. 

Better looks. The driver can’t leap from a Phillips Screw 
to dig a channel across the work. No gnarled slots — no 
scarred fingers. And the screw is flush with the surface. 


What's your fastening problem? Find out what the screw 
with the patented recessed head can do! Send the coupon to 
one of the firms listed below ... mention the type of work 
you expect screws todo... they’ll send you folder A, telling 
you how well the Phillips Screw with the patented recessed 
head has done that work for others. 


This is the Patented Phillips Recessed Head 


Note the tapered slot —its angle was worked out after months of tests to learn 
how to utilize the driver’s maximum turning power. Note the flat surfaces —- no 
curves except at the rim. That prevents the driver from burring the screw. Ma- 


chined to tolerances of plus or minus .001” — to guarantee a perfect fit. Hand, spi- 
ral, or power drivers may be used - 


Name. Position 


-available from leading manufacturers and 
distributors, 


Company 


Bi Pe 





lage 


7 material 
urrs to re- 
w sets up 


solid, and 
as well. No 
ver and bit 


and turn — 
s. Men are 


llips Screw 
slots no 
surface. 


it the screw 
e coupon to 
pe of work 
er A, telling 
d recessed 


MACHINE SCREWS SHEET METAL SCREWS STOVE BOLTS & WOOD SCREWS 


« Wa zg PHILLIPS ( pe \SCREWS 


f tests to |! 
t surfaces - 
the screw. 
t fit. Hand, spi 


nufacturers 5 lig . 2 2,046,837 


Other domestic and foreign patents allowed and pending 


American Screw Company, Licensor, Providence, R. |. 


LICENSEES 
Continental Screw Co. Corbin Screw Corp. National Screw & Mfg. Co. Parker-Kalon Corp. 
New Bedford, Mass. New Britain, Conn. Cleveland, Ohio New York, New York 

























An appliance convenience outlet for flush mounting that meets 
Underwriters’ requirements when installed in sheet metal panels. 
Suitable for ranges, ironing machines, bathroom metal cabinets, 
etc. Large, convenient terminals for easy wiring. Molded Tex- 





tolite casing. Rating: 10 amp., 250 volis; 15 amp., 125 volts. 


NEW G-E ACCESSORIES 
FOR APPLIANCE CONTROL 


These brand-new appliance wiring devices can help 
you to reduce appliance assembly costs and to provide 
better appliance control. They are designed for a vari- 
ety of applications, are inexpensive, and easy to install. 
They will enhance the appearance of your appliance, 
as well as facilitate its use. 

Consider the factors of design, utility and economy, 
as found in these appliance wiring devices, and inves- 
tigate their application to your product. 

For complete information on these devices and 


A compact appliance fuse cutout for sub-panel or flush P ° ° 
cetuiiing: Diiulees dhinin smelling aguas. Sense, other products in the G-E Accessory Equipment line, 
convenient terminals. Molded Textolite casing. Rating write to Section Q-8193, Appliance and Merchandise 


is as follows: 30 amp., 125 volts. 


Dept., General Electric Company, Bridgeport, Conn. 
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Your products leave your plant with every bolted assembly tight. But 
after several months of use play develops. Not because the nut initially 
turned backward on its threads . . . The original friction and adhesion 
in the threads was more than adequate to prevent backward turning. 
Initial play developed because of surface wear, breakdown of paint, 
scale, rust, or bolt stretching. Such looseness can be compensated only 
by helical Spring Washers embodying the three essentials: Live action 


. . adequate power . . . functioning over a long range! 


SPRING WASHER INDUSTRY © 616 Wrigley Building, Chicago, Illinois 
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THESE PARTS WERE MADE dy Compressing... 


AT HIGH SPEEDS... AUTOMATICALLY 


Dry molding or compressing of ceramic, carbon and 
metallic parts offers new opportunities to improve 
quality and lower costs . . . of insulators and resis- 
tances, motor and generator brushes, carbon discs, 
iron cores, radio resisters, radio ‘‘getters’’, alloy 
magnets, oilless bearings, socket bases, spacers, 


fish-spine beads, bushings, lightning arresters, etc. 


Parts so formed are accurate, uniform in density and 
electrical and mechanical characteristics. They may 
be simple or intricate in design, minute or fairly large 
in size. We build presses in types and sizes to handle 
the full range of such parts, up to 4’’ diameter... 


machines built for hard, continuous service, auto- 






Wi0KeS 


VACUUM PROCESSING EQUIPMENT 
TABLETTING MACHINERY 


matic machines, simple, easy to keep clean, readily 
changed over from job to job. . . machines that will 
produce, on some types of work, 500 or more parts 
per minute . . . long-lived machines that are safe- 
guarded against jamming and breakage by the 
Stokes Pressure Equalizer and combined excess 


Pressure Release. 


Write for description of Stokes Rotary and Single 


Punch Presses. 


F. J. STOKES MACHINE COMPANY 


5996 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 


Pacific Coast Representative + L.H. Butcher Company, Inc. 







Est. 1895 
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WHEN TIME CONTROL IS IMPORTANT..... 
RE-DESIGNED FOR DIE CASTINGS peas seals 
OFF THE ASSEMBLY LINE..... 

IN SELECTING RESISTANCE WIRE 


WHICH SURFACE? ... WHAT SERVICE?. 


Cover photo, Courtesy Carnegie Illinois Steel Co. 
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‘(he Research was done, the Alloys were developed, and most Die Castings are specified wit 1 


HORSE HEAD SPECIAL (caitecn Getty) ZINC 
COMPACT 


—With Die Castings 


The trend in business machine design is toward compactness and 





light weight. Today’s units for office use must be space-conserving 
and simple in construction, yet must not sacrifice the strength, 
durability and efficiency expected of them. 

To meet these exacting conditions, more and more die castings 
are specified each year. In the handsome duplicating machine 
pictured here, for example, 21 ZINC Alloy Die Castings are 
utilized (some of the parts being used in duplicate ). The machine 
was built to occupy a floor space of only 1814” x 29” and still 
perform all the functions of larger, more complicated models. 

With die castings of ZINC Alloy, closer tolerances between 
operating parts were obtained than would have been possible by 
any except the most costly fabricating process. Also, by die 
casting intricate shapes (evidenced in the small photographs ) the 
number of parts in the complete assembly was reduced to an 
absolute minimum. 

The acceptance of ZINC Alloy Die Castings by alert engineers 
and production men in all of the major industries is a fact that 


cannot be overlooked when designing new products or modern- 





izing old ones. If you are not thoroughly acquainted with their 
possibilities, we suggest that you consult a commercial die 


caster .. . or write to this Company. 





THE NEW JERSEY ZINC COMPANY newyork ars 














How long is the meal to cook; when 
should it start cooking? Can the 
duration of the welding current be If 
held to the desired short interval? 
Shoe polishers and pin games held to 


‘ . . _ 
predetermined operating _ intervals. 4, U 
Overload and undervoltage protec- / 
tion. Household heater operations. i tile a 


Fruit juice extractors. Automatic 
production cycling of machine tools. 


The field of adequate time control is 
as broad as electrically energized Oi 


product design itself. 























HICH time control for your product applica- endless.* Here is a ready guide to a subject of va- 
tion? That depends almost wholly upon what riety. 

you want that product to do. For in the 
development of modern electrical time controls almost 
any imaginable situation has been met. Interval timers 
control duration of operations. Cycle timers create 
repeating functions. Sequence timers insure serial 
events. Chronological timers link clock time to product 
operation. Electronic timers give short time and light 
and dark characteristics. Delayed action timers protect 
under extraordinary conditions. 


Elapsed-period Timers. These deal only with 
elapsed time in that their functioning bears no relation 
to the time of day as is the case with those which are 
designed to operate in relation to chronological time. 
In their simplest form, called interval timers, they 
initiate the starting of a machine or process and, at 


*See “How Electrical Products May Be Time-Controlled,” 
The possibilities are ELECTRICAL MANUFACTURING, March 1936. 





APPLICATIONS OF TIME CONTROL 


ELAPSED-PERIOD TIMERS 
(INTERVAL) 










ELAPSED-PERIOD TIMERS 


(SEQUENCE) ELECTRONIC TIMERS 
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Double and single-lever spring 
a timers as used on toasters, egg 
boilers and similar domestic appli- 
ances. Monitor Cor 


Work-cycle timer as mounted on 


a motor control panel 


the completion of a specified time interval, cause such 
operation to stop. In many applications the completion 
of the predetermined time interval is simply indicated 
by the sounding of a bell or gong, or by the illumina- 
tion of a lamp. In other applications they function to 
operate a switch and cut off the current thus causing 
the operation of the machine or process under control 
to cease. When built in this form they are classed as 
time switches. 

Timers whose function is solely indicating are more 
generally employed in applications other than machine 
operations but find a wide field of use in hospitals for 
timing therapeutic treatments and in the photographic 
field for timing long exposures and development proc- 
esses. They are also used by photoengravers and etch- 
ers for timing the period of operation of their processes. 

A considerable broadening of the scope of time 
switches is attained by providing them with more than 
a single start and stop function. 


In this form they 
constitute cycle switches as the functions which they 
perform are definitely repeated in any desired cycle 
for which they may be adjusted. 


If two start and two 











troller 





stop buttons are provided, the timer will initiate a repe- 
tition of these functions through a cycle of any pre- 
determined intervals. Such timers may be so con- 
structed as to cause a continual repetition of their func- 
tions or they may perform a single cycle of operation 
and then stop until again started. A two-point inter- 
val switch would be used in such processes as require 
the alternate starting and stopping of the motor by 
which the machine performing the process is driven. 
sy the adjustment of the contactors on the dial of such 
a switch the relative duration of the “time on” and 
“time off’? periods may be arranged to suit the require- 
ments of any sequence of starting and stopping opera- 
tions that may be desired. 

Under the classification of industrial timers come 
those devices that are employed for the control of ma- 
chine-tools and manufacturing machinery, their con- 
trolling function usually being exerted upon the motors 
by which such tools and machinery are operated. They 
are also employed for the inter-related starting and 
stopping of the units composing a complete system, for 
the proper governing of a process operation or for 
insuring the sequence operation of a single machine in 
which a number of functions must consecutively follow 
one another but must be timed so that one function is 
completed before the next is initiated. 

Keg scrubbing control may be cited as a typical ap- 
plication of cycle control. This is employed in a brew- 
ery for regulation of the water flow as used in scrub- 
bing the kegs. Here the timing mechanism causes the 
alternate opening and closing, first of the hot water 
supply and then of the cold water, each of which is 
allowed to flow for a fixed length of time. 

Sequence timers are designed for a number of start- 
ings and stoppings in a sequence or, if instead of func- 
tioning to simply open and close circuits, they are con- 


Synchronous timer as applied to a 


kitchen range. 


A. J. Lindemann 
& Hor 


erson 
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Laundry washer control pane! = 
operated by synchronous timer. 


Eagle Signal 


Schlanger automatic keg scrubber 
control with sequence timing. 


motion of the driving motor is required, the reversals 
taking place at regular intervals of from two to Six 
minutes depending upon the nature of the material 


a nected to relays, they may actuate any number of dif- being washed. ; The control is accomplished by a = 
col ferent operations. When a number of such sequence ing motor which actuates a revolving cam provided 
nani operations are to be governed the timer is frequently with contactors by which the forward and reversing 
nal classed as a program timer since it is made to control a switches for the motor are alternately caused to open 
ne complete program of successive operations. and close. A single-unit panel is here illustrated, the 
oie A specific case of such timed-function sequence con- timer being located in the lower commen. er aie 
ee trol may be illustrated by a machine, especially designed control employs a similar panel tor each W asher or 
: by for grinding automobile crank shafts. A shaft having tumbler but only one of them is equipped with the tim- 
_—e cai placed in the machine. the main control lever is ing mechanism as the timer shaft is extended and pro- 
such actuated and the work carriage brings the first cam vided with a set of cams for the actuation of the 
= into grinding position while the master cam is brought switches on each of the control panels. ee 
ont into contact with the cam roller. As the grinding wheel Sequence time control is not only employed tor con- 
ee is about to come into contact with the work, the speed trolling the operation of motors and motor-driven ma- 
of the feeding-in movement slows down to the prede- chinery but may also be used for initiating numerous 
nee termined grinding speed. When the grinding of the other functions as illustrated by the ring gear expander 
ma- cam nears completion, the feed-in speed is further shown herewith. This device is used to expand the 
a slowed down, to produce a finer finish, until the grind- ring-shaped ae a that they oo be shrunken “ne 
otors ing of the cam is completed. Fast speed is resumed flywheels for use in the automotive industry. W hen in 
se as soon as the cam is finished. The first cam on the operation, a ring gear is placed between the open jaws 
ane shaft having been ground to size, the timing mecha- of the machine after which the jaws - closed by a 
ead nism automatically causes the cradle to swing forward pneumatic elevator. hese jaws are laminated and con- 
oe and the wheel base to move back rapidly to its starting stitute the magnetic circuit for a coil of wire. The 
ne in position. The table traverse brings the second cam ring gear acts as a secondary winding so that when 
bHlow into grinding position, when the cycle is repeated. After 
ae the last cam on the shaft is finished, the work cradle 
swings back and the carriage moves a short distance 
l_ap- and stops. The foregoing is given simply as an illus- 
eer tration of the possibilities of the application of sequence 
crub- timing to machine-tools but, by proper design and ar- “t ; 
's the oie litt cecal sie: teas: amaall weet /3 
rangement, similar control may be applied to any kind -! 
rere of a manufacturing machine. fe 
a is F One of the once perplexing problems in control is 
that offered by the requirements of laundry washers 
— and tumblers. Here a continual forward and reverse 
runc- 
- con- 


General Electric 


Magnetic starting panel for wound-rotor 

motor with mechanically-delayed action 

switches for cutting out sections of 
starting resistance 
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power is applied to the “primary” a heavy short-cir- 
cuited current flows in the gear, heating it rapidly. At 
the end of a predetermined time interval the desired 
temperature will have been attained and the gear is re- 
moved. 

The cycle of operations is initiated by pressing a 
push button which, in turn, energizes a mechanically 
held relay. The mechanical relay is necessary to give 
positive contact closure to the clutch magnet of the 
timer because of the vibrations set up when the ex- 
pander is in operation. The relay also energizes a 
solenoid valve which controls the pneumatic elevator. 
When the jaws are closed the timer energizes the pri- 
mary coil through a magnetic contactor for the pre- 
determined time interval. When “timed out” the timer 
deenergizes both the solenoid valve and the magnetic 
contactor, thus allowing the jaws to open and the 
heated gear to be removed. The holding relay is opened 
by a momentary impulse received from the timer. 





Caloric ring gear 
expander controlled 
by synchronous mo- 
tor driven sequence 


Eagle Signal 


General Electric 


Time meters installed 
on boring machine. 


timer 





Astronomical dial on 


use on time clocks. 


General Electric 


In general, sequence timers govern the motor or 
machine performance by actuation of the control 
switches and other control mechanisms by which the 
machine operation is effected. In such cases the timer 
is simply a unit of the control and is mounted, together 
with the other controlling devices, on the control panel 
as illustrated in a number of the accompanying photo- 
graphs. 

Interval timers for comparatively short-period timing 
are used in connection with public utility devices such 
as shoe polishers, parking meters, etc. The operation 
of such devices is initiated by dropping a nickel or 
other coin in a slot and the timer cuts off the current, 
or gives a signal, at the expiration of the period for 
which its use has been thus prepaid. 

The actuation of interval, cycle and sequence timers 
depends upon some form of clock mechanism or the 
use of a small motor which is geared to the timing 
device. The most accurate timing is secured by use of 
a synchronous motor which, because of its synchronous 
characteristic, is always exactly in step with the fre- 
quency of the supply service. Since practically all 
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central-station service is now subject to frequency reg- 
ulation by means of master clocks, the synchronous 
motor-operated timers not only provide accurate inter- 
val timing but in many cases are equipped with dials 
so that they may serve the purpose of time-telling 
clocks. When alternating current of regulated fre- 
quency is not available, spring clocks are employed and, 
if carefully constructed, give timing within reasonable 
limits of accuracy. For long intervals, in which the 
speed and consequently the timing of a direct-current 
motor might be subject to variation due to voltage 
changes, it is often the practice to use an accurately 
functioning spring clock which is kept continually 
wound by a small motor. Thus the timing is not de- 
pendent upon the motor speed. 


IN DOMESTIC APPLIANCES 


NTERVAL time control is also widely employed in 

connection with a variety of domestic appliances the 
operation of which needs to be regulated. As exam- 
ples of such devices may be mentioned the toaster and 
egg boiler which employ timers of the lever type. The 
time of desired operation is determined by a setting 
lever or by the extent to which the starting lever is de- 
pressed. Completion of the time period causes a 
spring release to toss the bread free from the toaster, 
or the boiler to raise the eggs from the boiling water. 
In either case the current is simultaneously shut off. 
When such timers are employed in kitchens or hotels 
where constant attendance is not practical, the timers 
may be equipped with an alarm bell so that warning 
is given at the expiration of the operation. For do- 
mestic timers the use of the lever timer is most general 
since there is no need for the accuracy or expense of a 
clock mechanism of any kind. The depression of a 
lever acuates a spring which is provided with a fairly 
accurate release mechanism. When the lever is re- 
leased the spring mechanism starts operation which 
continues until the lever has regained its normal posi- 
tion at which point the current is shut off. Lever 
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Spot welder operated * 
by electronic control. 


Westinghouse 
. & Mfg. 


timers may be of the single or double lever type de- 
pending upon the service for which they are employed. 
In the latter type one lever functions as a time setter 
and the other as a starter. 

Chronological Timers. Up to this point we have 
been considering timers capable of operation on time 
intervals and time cycles without reference to the 
chronological time, or time of day. There is also a 
wide field of timing which depends upon this chrono- 
logical time and the type of timers which are employed 
for this purpose are classed as time clocks. Time clocks 
are designed to perform their functions at predeter- 
mined times during the day or night in accordance with 
selective settings of the dial or perforated ribbon by 
which they are actuated. 

In some cases the time of desired operation varies 
throughout the year when it is necessary that they per- 
form some function, such as turning on and off of 
factory or sign lights, at times depending upon the 
strength of natural light. Such clocks may be provided 
with an auxiliary astronomical dial by which the opera- 
tion of the timing dial is modified in relation to the 
seasons. For illustration, if such a clock is desired to 
actuate lights, it may be desirable during December to 
turn them on at four o’clock in the afternoon and to 
permit them to remain in circuit until seven o’clock in 
the morning. This is obviously a much longer period 
than such light operation would be needed during the 
months of long daylight. In July the turning on may 
not be necessary until, say, half-past eight and they 
may be turned off as early as five in the morning if 
desired. 

With astronomical dials, if the timing dial is set to 
effect the operation at the time desired for the date at 
which it is started, the astronomical dial will so modify 
the functioning of the times as to gradually increase 
or delay the actual timing to coincide with the changes 
in daylight throughout the year. 


(Continued on p. 52) 





































HESE three relatively 
simple zinc-alloy die 
castinys, having a tctal 
weight of only 15% lb., take the 
place of the former cast iron hous- 
ing which weighed 65 Ib. (Photo 
courtesy Doehler Die Casting 
Company.) 


UR oil burner, for domestic use in heating sys- 

tems, is only one number in a line which 

ranges from small stove burners to power- 

driven burners for large furnaces such as are used in 

apartment dwellings. Die castings had been used with 

success in certain of our products before, but not in 
the oil burner in question. 

Kor our now superseded model we purchased ac- 

cessory items and assembled them to a cast iron unit 

which included the blower housing and its outlet ex- 


BY E. C. LEACH 


PRODUCTION MANAGER, LYNN PRODUCTS CO. 





There is nothing unusual in 
the substitution of zinc-alloy 
die castings for cast iron 
parts. But when a redesign 
involves a major shift to die 
castings where gray iron has 
ruled supreme before, and 
when the die casting changes 
the whole competitive setup 
then it behooves the pro- 
gressive design-engineer to 
take notice. Precisely this 
occurred in the case of the 
Lynn Products Company 








he Abesigued 


tension. The company had facilities for machining, 
but not its own foundry; hence it purchased castings 
as well as other parts, including motors and controls, 
on much the same basis as competitors. Little chance 
for advantage there. In addition, the selling season 
is short, and if demands exceeded expectations, the time 


required to secure many extra sand castings and ma- 
chine them, as was required, was so brief that advan- 
tage of this demand could not be taken, even though 
the company dealt with one of the best foundries in its 
locality. 

As the main casting weighed about 65 lbs. it was 
not inexpensive, especially with existing prices on gray 
iron, and considerable time and expense in machining 
were required. Smaller sand cast boxes and cover 
plates were needed also. They added to costs and com- 
plicated production and assembly. 

When the substitution of die castings for the main 
housing was considered, the matter of die cost naturally 
required close study. Dies alone, it was found, would 
involve an investment equal to the total investment of 
some smaller competitors, but would, besides effecting 
net economies, as later pointed out, be beyond the 
reach of such competitors, and thus, perhaps, eliminate 
some cut-throat competition by small shops with low 
overhead and often without a true knowledge of costs. 

Studies, which included the construction of models, 
and close cooperation with the Doehler Die Casting 
Company, showed that a die-cast housing was not only 
feasible but promised many economies. In addition, 
once dies were available, production could be raised on 
short notice to almost any level required, especially as 
the design selected required an almost negligible 
amount of machine work. The net results, as it turned 
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out, were to cut factory costs considerably under the 
former figure. Besides this, there was no sacrifice 
whatever in quality or performance. In fact, the die 
cast product was superior in some performance char- 
acteristics. Moreover, the new design showed a marked 
improvement in appearance which is a definite sales 
asset, of course. 


LOGICAL DESIGN PROGRAM 


Ho. this was accomplished requires reference to 
the old and new products themselves or to the 
illustrations here given. As will be seen, the new hous- 
ing includes three die castings, one a simple cover plate 
which, nevertheless, contributes to the excellent ap- 
pearance of the finished products. These three castings 
weigh in all 15% Ibs. or less than 25 per cent of the 


For Mia-Caiuga 






























































ECTIONAL view 

of the vibration- 
absorbing foot, three 
of which support the 
burner. The stud, 
forming the burner 
leg, has attached to 
it a cap resting 
against the spring. 
When the burner is 
in place and levelled, 
the nut on the stud is 
turned hand-tight 
against the two cork 
washers acting as 

““snubbers” 
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original sand casting. This does not include a welded- 
seam steel tube used for the outlet projecting inside the 
furnace, but the latter is inexpensive and can be varied 
in length to suit installation requirements as the cast 
iron housing could not be. Part of the decreased 
weight might have been secured with new sand castings, 
but sections which, in the die casting, average about 
1g in., would have had to be heavier, and the problem 
of machining and of securing castings quickly when 
needed would have remained. In addition, the smooth 
finish of the die casting would have been lacking, and 
this would have added to finishing costs or detracted 
from appearance or both. 

At is is, the die castings are received ready for as- 
sembly, free from fins, and have all holes tapped, where 
required. The only machine work done at assembly 1s 
to drill two dowel holes with an electric drill after the 

parts are bolted together in the assem- 
bly fixture and to spot-face the oil-pump 
boss which is done with a hand tool 
piloted on an arbor forming a part of 
the assembly fixture, to assure a seat 
properly aligned and square with the 
axis of the motor. By applying dowels, 
it is possible to take the housing apart 
and reassemble it with the halves to cor- 
rect alignment should this ever be re- 
quired in service. As the assembly fix- 
ture has a boss corresponding to the 
flange for the motor, and as assembly 
is made with fixed relations to this boss, 
installation of the motor with the blower 
rotor mounted on it fixes these units in 
correct relation to the case. 





A 





| ATEST Lynn oi! burner with die-cast housing. 
(A) As will be seen by comparison with the 
largely cast-iron model it supersedes. (B) The 
latest design is far superior in appearance. It is 
also considerably lower in cost and possesses other 
advantages outlined in the accompanying text. B 
































S!MPLE assembly which includes the tuel spray nozzle 

and piping to pump, spark terminals with ceramic 
insulators and leads to transformer, and a stamped 
“‘Turbulator” designed to give the air a swirling motion 
before it mixes with the fuel. This assembly fits within 
the outlet tube recessed into the blower housing. 


Nevertheless, a rubber hose type of connection, allow- 
ing for any slight misalignment of the motor shaft with 
the pump shaft, which is directly connected by this 
coupling, is employed. 

Assembly is effected by standard screws and bolts 
with lock washers, some of the bolts passing through 
the outer walls of both halves of the case, which are 
about 4 in. apart. To avoid possible distortion on the 
thin castings, the bolts pass through bosses at each 
side of which there are nuts so that the bolts act as 
spacers and tightening of nuts merely clamps the bosses 
securely. Thus, the bolts stiffen the assembly without 
drawing it out of shape. 

Besides being smooth and pleasing in appearance 
outside, the die-cast housing provides a smooth and ac- 
curately sized scroll inside, making for efficiency of the 
blower and for quiet operation. Since the zinc alloy 
is a “dead” (relatively non-resonant) metal, there is no 
tendency to amplify any vibration which the motor or 
other rotating parts may create, and operation is silent, 
despite the thin walls employed. To avoid any need 
for close matching of the halves of the housing where 
they join at their periphery, and where fins must be 
sheared off by the producer of the die castings, a bead 
is provided at the edge of one half. This bead is 
stepped in such a way that any irregularities do not 
show, and it adds a decorative touch which is carried 
across the rear die-cast cover plate and ends in a circle 
containing the trade-mark and name of the maker in 
raised letters forming a pleasing medallion. In the de 
luxe model, this cover plate is supplied with the raised 
letters buffed to a polish and covered with clear lacquer, 
as is the raised bead, the remainder being enamelled to 
match the housing. The cover plate hides the electric 
connection block which is recessed into the back of the 
housing castings, but is made easily accessible by re- 
moval of the plate. This arrangement helps to promote 
a clean external appearance besides enclosing terminals 
where they cannot be touched accidentally. 

Silent operation is promoted by using a sirocco type 
blower rotor which has aluminum blades, and is with- 
out rivet heads or other projections. Being light in 
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NEAT and compact assembly of motor, 

blower rotor, fuel pump, fuel filter, 
pressure regulating valve, and pressure 
gauge, all of which are purchased from 
outside suppliers and assembled to the 
die-cast housing which supports them. 
Although the housing ‘s designed to hold 
the driven units dead in line with the 
motor, the pump is connected to the end 
of the motor shaft by a flexible hose 
coupling which cushions the drive and 
compensates for any slight misalignment, 

should it occur. 





weight, starting torque is reduced. An integral exten- 
sion of one half of the blower housing, on the side 
away from the motor, provides a cylindrical cage, cored 
away at one side, in which a tubular shutter for ad- 
justing the air inlet opening is seated. 

After the two halves of the housing are assembled, 
they are washed with solvent to remove any grease and 


then are given a chemical dip in a phosphate coating 
solution as a preparation for painting. After rinsing 
and drying, synthetic lacquer enamel is sprayed on in 
any one of several bright colors, and is subsequently 
given a low-temperature bake. This yields a smooth 
lustrous surface of excellent durability. 


ELECTRICAL FEATURES 


MPHASIS has been placed on die castings because 
their use constitutes not only the chief novel fea- 

ture of the design, but also was the chief factor in ef- 
fecting economies and differentiating the new from 
older designs. It is deserving of emphasis also that the 
successful functioning of the new unit is largely de- 
pendent upon well chosen electrical units. Of these, 
the primary one is the motor which is a split phase 
type of 1% hp. and, in the de luxe model, turns at only 
1140 rpm., the low speed being conducive to quietness, 
and resulting also in minimum vibration. A _ higher 
speed motor of the same power but somewhat lower in 
cost is available with excellent performance in the lower 
priced model, but is otherwise similar in design. 

Both motors are characterized by the following points 
of excellence in design: (a) a virtually indestructible 
rotor without soldered joints and inherently well bal- 
anced. The design is such as to practically preclude 
burning out or open circuits. (b) Motor windings are 
specially treated for protection against moisture, heat 
and vibration and to insure long life. (c) The start- 
ing switch is quiet, rust-proof and positive in action, 
and is of a type which in tests has withstood over one 
million starts and stops, estimated as equivalent to 40 
years of field service. (d) An end thrust plug de- 

(Continued on p. 76) 
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WHICH KIND 
OF TIME? 


ality in the world where 
things are done, is be- 
coming more and more an important performance 
factor in electrically energized products. There is 
not only a greatly increased demand for timing con- 
trols but also, fortunately, a wide variety of highly 
effective devices from which to choose. 

Duration of machine or appliance operations. 
Cycling of production facilities. On and off rela- 
tionships to other events. These are primary con- 
siderations in the design engineering of some prod- 
ucts and will be more important for others as per- 
formance and use elements become more thoroughly 
emphasized. 

As evidence of this breadth of time-significance 
here are some highly diverse examples. Alarm 
clocks. Welding machines. Ranges. Gear teeth 
burnishers. Egg boilers. Signs. Drink mixers. 
Each of the foregoing employs a different form of 
timer to meet the demand for a separate kind of 
time measurement. Only by studying the desired 
product performance with the available time controls 
throughly in mind will the design-engineer achieve 
his objective. Here, as elsewhere in the specifica- 
tion of integral parts for effective and efficient elec- 
trically energized products, detailed attention to 
performance requirements pays well. 


NDUSTRY co-opera- 
tion to bring about 


STRONG CHAINS; 
NO WEAK LINKS 


adequate wiring in the 
new and old homes of 
America offers incen- 
tives and rewards to those working toward that end. 
Under the splendidly planned promotional program 
now under way, electrical product, part and wiring 
manufacturers stand to benefit along with light and 
power companies, contractors and all those other 
co-operating groups of the broadly-defined electrical 
industry. Nema is taking a vigorous part. 

Every reasonable advance precaution appears to 
have been taken to provide ideas, program, material 
and promotional efforts that will spell success in 
big letters. Is there a weak link in the chain that 
could be strengthened ? 
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Were the utility companies to participate some- 
what more actively in their own local territories 
even, perhaps, to take the actual orders for the jobs 
and where feasible assume the responsibility for exe- 
cution and completion of individual contracts the 
program would appear to rest on a stronger foun- 
dation. 

It is logically to that community center on light 
and power matters, the utility's commercial offices, 
that the home owner goes. Sponsorship is highly 
important in such undertakings. The utility could 
insure customer satisfaction, uniform or standard 
local prices for comparable work and a specific 
standard of performance. This sort of program 
has, of course, been followed successfully to gen- 
eral satisfaction in some territories and at least 
deserves consideration elsewhere upon the basis of 
its potential merits. 


ve type of prod- 


EFFICIENT uct has a particu- 
lar set of special factors 
PRODUCTION which virtually dictate 


the limits within which 
manufacturing methods may be set. Production and 
assembly procedures for efficient fabrication of mo- 
tors are assuredly vastly different from those likely 
for refrigerators, radios, adding machines or electric 
irons. 

As an example of well-planned and well-organized 
facilities and methods that for the assembly of the 
table roaster of the National Enameling & Stamping 
Company would be hard to beat. In spite of a real 
line-assembly plan, specific bottle necks have been 
avoided, waste motion of workers and of products 
under fabrication have been avoided and high quality 
results have been made the essential overall con- 
sideration. 

Makers of electrically-energized products have not 
been outstandingly progressive in improving their 
production facilities thus far. They have been busier 
in improving the products themselves. But we are 
in a new era where former cost controls will seem 
crude indeed and the successful manufacturer of 
the proverbial tomorrow will be a vastly more effi- 
cient one through the co-ordinated development of 
design, engineering and production skill within and 


throughout his organization. 
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Nesco Roaster in 
completed form. 


IMPLE lines and trim external appearance, such 
as characterize the Nesco electric roaster, might 
easily lead to the hasty conclusion that a set-up 
for the production of this cooker would be a rather 
simple matter. But a study of the facilities employed 
for this purpose in the Granite City plant of the Na- 
tional Enameling and Stamping Company makes it 
quite apparent that there is involved a great deal more 
in the way of a production and assembly set-up, to do 
the job efficiently, than might be supposed; more, in 
fact, than is needed for many other seemingly more 
complex electrical appliances. 

It is found, in the first place, that to produce the 
large stamped and drawn parts required and to give 
them the highly desirable porcelain enamel finish in- 
volves heavy presses and expensive enameling equip- 
ment of which relatively few shops can boast. Add to 
this the conveyor equipment, baking ovens, light ma- 
chine tools and other equipment needed on an assembly 
line, and the sum total cannot be duplicated in more 
than a very few plants within the electrical manufac- 
turing industry. 


Special production equipment, many diverse 
assembly processes and the hand ing of numer- 
ous materials, each with its own needs, made 
assembly line production of Nesco roasters a 
real accomplishment. Here is the step-by-step 
word-picture story of how it was done. 
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Some 20,000 sq. ft. 
this instance to the assembly department alone, which 
is separate and distinct from the departments in which 
the major operations are done, 1. e., stamping, drawing, 
welding and vitreous enameling. These latter depart- 
ments, however, produce many products not entering 
the electrical industry, and as their methods, including 
those used in making parts of the roaster are fairly 
conventional, for the most part, they will be given little 
more than passing attention here. 


of floor space are devoted in 


Large drawn parts, porcelain enameled, are required 
in the roaster under consideration, for the heating well 
and for the cooking well or pans within it. Other large 
drawn parts include the inner and outer sections of 
the cover (the former being polished stainless steel and 
the latter steel which is polished and chromium plated ) 
and the outer bottom or base, made of tin plate for 
better durability, which is finished in baked synthetic 
enamel. 

Full details on the production of these parts need 
not be given here, but certain of the supplementary 
operations deserve mention. Among those steps illus- 
trated is that an assembly operation in which the 
inner and outer covers are joined by double seaming, 
leaving a dead air space between reflecting surfaces of 
the chrome plate and polished stainless steel and help 
reduce heat losses. Another and rather less common 
operation involves the percussion welding of handles 
to one of the inner containers after it is drawn but, 
of course, before it is porcelain enameled. These two 
operations, both done outside the main assembly de- 
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Machine on which the two halves of the 
cover (with air space between) are 
seamed together. 


partment, indicate that wherever they prove economical 
modern methods and equipment are employed on all 
parts before they reach the roaster assembly depart- 
ment which is the principal subject of this description. 


HEATING WELL BASE 


Ber IRE going into these details it may be well to 
point out that the roaster is largely built around 
what is termed a “heating well,” a drawn steel pan 
porcelain enameled which reaches the assembly depart- 
ment ready to be built into the assembly. This well 
is subsequently housed within an outer steel shell, the 
space between the two containing the heating units, 
thermostat and heat insulation required in a unit of 
this class. 

The roaster is supplied with a large single roasting 
pan known as the cooking well and with a set of three 
inset pans which fit freely into the cooking well. The 
food can be cooked either in the large cot ‘king well or 
different foods can be cooked at the same time in the 
three inset pans 





Percussion welder in which handles are 
fastened to inner roasting pans before 
these are porcelain enameled. 


Sheet steel finished with baked synthetic enamel forms 
the outer shell. The inner wall of the cover is polished 
stainless steel and the outer wall of the cover is black 
steel plated successively with copper, nickel and chrom- 
ium. Aside from the molded plastic handles and therm- 
ostat control knob, practically the entire heater is fab- 
ricated within the plant. Thus an integrated produc- 
tion problem is effectively solved. 

Much of the assembly is done on conveyors or the 
units are carried from station to station on conveyors 
which form an important element in the production 
scheme. Sub-assemblies are built up and fed into the 
main line at the required points. Where baking is re- 
quired, units are carried through the ovens on an over- 
head chain conveyor. Certain machine tools are dis- 
tributed along assembly lines where required, but a 
goodly part of the assembly is necessarily effected by 
hand, although convenient hand tools and fixtures are 
supplied where required for economy in time. An 
accompanying drawing shows the general layout of the 
assembly department and designates the stations where 
various operations are performed. 
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AKING bottom heating units from 
coils of resistance wire which are 
embedded in cement and sandwiched 
between asbestos sheets. After baking 
to cure the cement, these units are 
fastened to bottoms of heating wells 


Assembly starts with the delivery of the porcelain 
enameled heating wells by truck to a turntable adjacent 
to the operator who applies the resistance wire heating 
elements to the side walls. This work is done in a 
simple fixture. The well is first covered with a strip 
of asbestos for insulation and is thén mounted on a 
rotating chuck in a simple machine. As the well re- 
volves, the resistance wire is wound onto it from con- 
veniently placed reels. Ends of the resistance wire are 
anchored onto strips of steel held tightly under the 
side element and insulated from it and the well by 
sheet asbestos strips. When the coil is in place and 
anchored, the wire is cut off and the well is removed 
and placed on another turntable. The resistance is 
checked frequently to make certain that it is within 
the desired limits. 

Simultaneously with this operation, a girl at an ad- 
jacent bench makes up bottom elements, forming the 
wire over a pair of pins and then laying the looped 
units two at a time between a pair of asbestos sheets 
in cement, the ends being left projecting. To space the 
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Rotating fixture in which the heating well Applying cement with a brush to cov- 
is placed while the side heater wires are er the resistance wires previously 
wound around it over asbestos sheeting. wound on outside of heating well 


bottom heating element of the well away from the base 
subsequently forming the outer bottom of the roaster, 
the well is supplied with C-shaped spacers in which are 
holes for screws to hold the base in place. The C- 
shaped spacers are previously welded to the bottom of 
the well before it is coated with porcelain enamel. 

Wells, with the side element in place, are taken by 
the operator from the second turntable mentioned above, 
and she places the well on a simple chuck and gives the 
side element a coat of cement, using a brush to apply 
the latter. She then hangs the well on a conveyor which 
carries it through an oven to bake the cement. Bottom 
elements are similarly baked before being put in place. 
As wells issue from the oven, after baking 30 min. at 
350 deg. F., they are removed and the holes in their 
spacer supports for attachment of base are reamed and 
tapped. The wells are then stacked on a third turn- 
table from which they are fed to the assembly line. All 
the turntables used are either 7 or 8 ft. in diameter and 
hold many of the parts stacked on them, forming reser- 
voirs of parts from which the latter are taken as re- 
quired. The turntables also help to bring the parts 
within easy reach of operators who supply and draw 
from the stock. 

While wells are being prepared in the manner indi- 
cated above, shells to fit around them are being pro- 
duced from automobile sheet steel in an adjacent fabri- 
cating and sub-assembly area. The shell is formed 
from strips previously cut to definite lengths and widths, 
depending on the model under production, and delivered 
by truck to the first station in this sub-assembly group. 
There it is punched with required holes and edge slots 
and is then passed to the rolls which form it into a ring, 


HERE the Nesco roaster is fabricated and 
assembled. This appliance is produced 
largely from stamped or drawn parts manufac- 
tured and some of them porcelain enameled in 
other departments than that shown here. These 
Parts are fed into the assembly line by truck at 
the points marked. 











Testing and calibrating assembled thermo- 
stats on a hot plate under a glass-wool- 
insulated blanket. 


bringing the ends adjacent so that they can be seamed 
together in the succeeding operation on a grooving 
press. A punch press forms some decorative ribs and 
a third crimps in place a cup previously formed to re- 
ceive (subsequently) binding posts mating with the at- 
tachment plug. 

In the next operation, the edge of the shell is crimped 
in a pair of rolls to facilitate fitting to the heating well 
and then, in another press, a small panel is embossed 
to receive the name plate which is put on later. Cer- 
tain holes are then drilled and the shell now constitut- 
ing a sub-assembly, is ready for finishing. It is de- 
greased in trichlorethylene and all dust and lint are 


wiped off. The shells are then placed on a gravity 
roller conveyor which carries them to a spray booth. 
Spraying is done on a rotating fixture. There they 


receive a heavy coat of ivory colored synthetic enamel 
and are hung on a chain conveyor which carries them 
through a baking oven in which they remain one hour 
at a temperature of 280 deg. F. 

Bottoms for the shell are received from a stamping 
department on a lower floor, are degreased, wiped and 
put on a second gravity roller conveyor carrying them 


Strip steel used for outer shell is here 
being formed by passage through rolls. 








Assembly of thermostat which is shown 
in completed form in insert. 


to a second spray booth in which they receive a coat 
of black synthetic enamel and are passed through the 
baking oven along with the shells. Bottoms and shells, 
upon issuing from the oven, are stacked on turntables 
near the start of a slat conveyor on which several suc- 
ceeding assembly operations are carried out. Before 
reaching the conveyor, however, the following opera- 
tions are performed: A stencil is placed over the shell 
and the name panel is sprayed with carmine lacquer. 
While this finish is still wet, there is placed on it a 
cutout made from a thin chrome plated brass sheet. 
This is in the form shown and serves as an attractive 
name plate. The wet lacquer acts as a cement holding 
the thin cutout to the shell. 

Feet molded from plastic are attached to the base by 
tubular rivets. Black plastic handles are then screwed 
to the shell while the latter is supported in a suitable 
fixture to prevent the pressure applied on screw heads 
from throwing it out of shape. Terminal pins are also 
applied, using mica washers for insulation. 


SPRAYING the embossed name panel with carmine 

lacquer while the remainder of the shell is pro- 
tected by a stencil. The Nesco figure, shown in insert, 
cut from thin metal sheet, is held in place by the finish 
over which it is placed while the finish is still wet. 


STENCIL 
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IRES for the side and bottom re- 
sistance units are connected as here 
shown after the latter unit has been set 



















in place against the bottom of the 


(inverted) heater well 


While these operations are in progress, thermostats 
are assembled in a small department near, but not di 
rectly on the conveyor line. The thermostat is an as 
sembly of stamped, screw-machine, current-carrying 
and porcelain insulating parts, having at one side a 
quadrant and lever so arranged as to permit a desired 
initial adjustment of the tapped bushing through which 
the threaded adjustable dial spindle is screwed. Stamped 
parts, including an oblong nickel plated housing to 
which the quadrant is spot welded, are formed in an- 
other department and delivered to the thermostat as- 
sembly benches along with the other elements for the 
assembly. 

Girls perform the required assembly operations, tak- 


ing well. Space between the well and shell is then 
filled with glass wool batting, loosely packed, to pro- 


, ing the parts from trays and passing the units along vide an effective heat insulation. This process is fa- 
from station to station. At one of the latter there is a cilitated by using the flexible steel strip with a rod han- 
2 special fixture for adjusting and calibrating the springs dle at each end. Before the wool is introduced, this 
7 which carry the silver contacts. Some simple machine strip is curled around the outside of the well, forming 
; operations, such as drilling and milling a small flat on a smooth surface against which the inner face of the 
one side of the dial spindle are done along this line, wool sheet lies. By using the handles, the operator forces 
‘ but most of the operations involve merely assembly the wool tightly against the shell, after which she can 
; with screws and minor adjustment of parts. At the remove the flexible strip without pulling the glass wool 
: end of the line, the thermostats are placed on a hot out of position. 

- plate and are then calibrated to make sure that they In practice, without this flexible strip, it would 
: function properly, after which they are delivered to the be difficult to insert the wool and distribute it evenly, 
2 main assembly line. yet loosely, as desired. A strip of asbestos sheet is put 
A slat conveyor is used on the main assembly line. in place to cover parts of exposed heater unit leads 
The first operation is to put the bottom heating unit and the latter are then connected to the terminals and 
/ against the bottom of the heater well and connect the the nuts holding them are drawn up. 

wires of this unit to those of the side unit, previously In the next operation on the main assembly line the 
; applied to the heating well itself. Nickel-plated steel thermostat is fastened in place, but before this is done 
co screws and washers are used for making the wire con- there is prepared a simple sub-assembly which includes 





nections, the well assembly being placed bottom up. 
Next, the shell is set in place, the top edge of the shell 
fitting against the outwardly turned flange of the heat- 


Flexible strip used to facilitate the in- 
sertion of glass wool insulation between 
the heater well and outer sheil. 
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CUTTING batting of glass wool to fit between 

the bottom of heating well and the outer 
bottom or base of the roaster. Cutting is efected 
by pressing the batting against a sharp edge form 
with the wooden rolling pin. Slat conveyor along 
which the roasters are moving is shown at right. 
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thermostat as 


A 1000-volt insulation test and a wattage 

test at 115 volts are made on the 

assembled heeter at this station beside 
the conveyor line. 








a small pilot lamp base, the lamp itself and some minor 
associated parts. This unit is delivered to the main 
assembly line and is there connected to the thermostat. 
A control for the latter, including a black plastic dial 
properly graduated with temperature figures, 1s con- 
nected to the thermostat spindle. At the center of this 
dial there is assembled a translucent red plastic button 
back of which the pilot light is placed. When, in 
service, the current is turned on, the light glows red 
through the translucent button, indicating that the 
heater units are in operation. 


HEAT INSULATION MODERN 


LASS wool used to insulate the bottom of the 

roaster comes in sheet batting from which have 
to be cut three sections forming an ellipse. This is 
done by laying a strip of the insulation over a form 
having sharp edges outlining the shapes desired, and 
then using a wooden rolling pin to press the batting 
against the sharp edges to sheer it. The forms thus 
cut are fitted over the bottom (shown upward in the 
illustration), these fitting at each side of and between 
the two C-shaped supports welded to the bottom of 
the heating well. Scraps of glass wool remaining are 
not wasted, but are used to slip under the C-shaped 
supports and to fill in any remaining spaces between 
the well and the shell. 

Finished bottoms or base plates prepared as previ- 
ously indicated are then fastened in place with screws, 
driven by a speed screwdriver. These screws pass 
through the bottom and into the holes previously tapped 
in the C-shaped spacers. This completes the main as- 
sembly and roasters are ready for test. This includes 
an insulation test at 1000 volts to make sure that no 
grounds are present or leakage occurring, and also a 
simple measurement of wattage input. An instruction 
label is then applied to the bottom and a serial number 
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Some roasters are given a test to 
check the functioning of the 
indicated by the 
recording pyrometer here shown. 
















EACH day several assembled roasters 

are heated to baking temperature after 

which ice is placed in the heater well to 

effect a sudden change in temperature as 

a check to prove that the porcelain 

enamel coating will not crack even under 
these extreme conditions. 


is stamped thereon. A _ representative selection of 
roasters is also subjected to another test in which serv- 
ice use is simulated and a recording pyrometer is used 
to check on thermostat operation, this test being made 
with the roaster cover in place. 

Some six heating wells a day are also given a test 
in which roasters which have been allowed to reach a 
temperature of 650 deg. F. are opened and a block of 
ice put into the heater well. This is done as a check 
on the porcelain enameling and involves a sudden tem- 
perature change such as might conceivably occur in 
service under extreme conditions. A high grade por- 
celain enamel will withstand this test without sign of 
cracking. 

Roasters which pass the insulation and wattage test 
continue along, are inspected and cleaned of finger 
marks, removed from skids used during previous oper- 
ations on the assembly line and are packed in cartons 
specially designed for the purpose. Before the carton 
is closed the cooking well is set inside the heating well, 
the cover is put in place, the handle, which is molded 
plastic, having first been fastened to the cover with 
screws in a sub-assembly. Packers insert identifying 
slips which permit of checking this operation in the 
event that the roaster should later be found defective 
through any negligence in the packing. Control of the 
efficiency and effectiveness of the assembly procedure 
is thus maintained. 

In the foregoing, certain minor operations have not 
been described in detail, or mention of them has been 
omitted, because they follow conventional practice. It 
will be apparent, however, that the production and as- 
sembly are conducted according to a well ordered plan 
and in an efficient manner. Also that the checks ap- 


plied are such as to assure satisfaction with the product 
in service. 
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The popular song-writer wasn't thinking 

of punching operations when he wrote that 

hit of the day; but it certainly fits. Nice work 

it is flowing out of this press—the same kind of 
work you can get when you use Armco Electri- 
cal Sheet Steel. This steel has what it takes for 
economical, money-making production: uniform 
analysis, good flatness and punching qual- 
ities, high stacking factor, and top magnetic 
efficiency. A word to us at this address will 
bring you some interesting facts and information. 
The American Rolling Mill Company, Executive 
Offices: 861 Curtis Street, Middletown, Ohio. 












New Designs 


To meet and create new markets as well 


as to hold old ones the electrical manu- 
facturer must and does keep alert in 
the use of new and better engineering, 
| appearance, materials and _ service. 














Modern in performance. Modern in appear 





| inc By consolidating wheel spindle space 
WI the headstock | vally, this 
machine, designed to do plunge cut grind 





ing, requires half the floor space of other 


! 
1 
such models. Automatic cy 





‘le of grinding 


s_ electro-hydraulically controlled 


For small or low-ceilinged interiors 
lemanding high lighting levels with 

minimum number of pendants of 
the smallest possible proportions, 
this Mark indirect lighting luminaire 
is been effectively designed. Ex- 
erior finish is polished aluminum 





Truly an innovation of economy 
electric cooking, as well as 
esign, is accomplished in this 
ge which does away with 
itface cooking units, employing 
special scientifically designed 
aluminum utensils that fit snugly 
into insulated heat wells in the 
top of the range. Other features 
are built-in electric clock and 
top of the range, and 


atic illumination as doors 








Oven and storage space are 
sned. Finished in acid-resist- 
i g white enamel porcelain. 





) 


T\ tally enciosed, 


+ 


i 
60 ft. per minute 
Yy motors « 

| 
| 
\ 
\ 

Triple-spring front support to  cushior 
iandle against vibration and an indicating 
i light which flashes on when correct temp 

erature is attained, are two unusual features 

‘f this Lady Dover automatic iron of Dover 

Appliance. Handle of black lustrous, heat 
| resisting, molded insulation. A new style 








frame cast in one piece of semr-steel, 


this 24 in. planer includes many features. Finger tip 
ontrol, continuous change of feeding speeds from 20 to 


. four knife safety type cutter driven 


i 


7144 and 10hp., are but a few 


Close-coupled design which reduces 
weight and length, motor power 
increase to double of former com- 
parable models, adjustable depth of 
cut and “sight” notch at front, 
making it easy to follow pencil marks, 
ire features of this portable saw. 
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Nove ications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress 


Americas 


sipment 


An ingenious 
used on this 
small parts, 
separate mot 
transmissions 
entire machine 
single switch box 


is fully automatic 


Volumetric analysis in the m« 

way. With cathode ray control 

convenient and compact arrange- 
ment of burettes, electric eye. stirrer 
ind electrodes facilitates quantitative 
measurements. The essential and 
inusual feature of this titrimeter is 
the accurate measurement offered by 


the cathode ray tube. 


Roan WHEY STAT 


<< - 


ome addition to 
onditioning in the 


f Windostat, an ; ES Push buttor 


ved, automatic 
A condensation 
instrument housed 
Ided ivory plastic 


a : 
e for application to S ous stations in less than 
1] 


ill systems of five minutes without re- 
imidification moving any parts. 
other feature is that 
station to which 
receiver is tuned is 
cated by a pointer on 
horizontal dial as well a 


by the push _ button. 


in the reach of all. 
are five push 


which can be set for vari- 


Enclosed in a diffusing globe, this sodium 
vapor unit for lighting highway intersections 
ind underpasses supplies 10,000 lumens. A 
new and noteworthy step in light sources. 


Many effective merchan- 
dising displays can be 
produced when animation 
iscombined with light, tim- 
ing and color. This recep- 
tacle isacomplete, self-con- 
tained, automatic switch- 
light unit made largely 
of red molded plastic. 
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| Front and back of the Bodine- 
equipped Capehart’’Series 400,” 
custom - built phonograph- radio 
combination. In the center is 
shown a close-up of the Bodine 
synchronous speed reducer mo- 
| tor which drives the turntable. 
| 
| 


| \ 


5 M8 Paenee 
2256 W. Ohio St., Chicago, IIl. , 
\ Please send me your new motor booklet. | 
SR eae a) 





ALL FOUR IN THIS BODINE MOTOR 


In these fine Capehart phonograph-radio combinations, quiet opera- 
tion is assured by the accurately cut gears and the precision-ground 
worms of their Bodine speed reducer motors. There is no eccentricity, 
either, in these gears, to cause a variation in angular velocity and dis- 
tort reproduction. The Bodine capacitor start-and-run motor selected 
by Capehart gives a high starting torque, yet it has no starting switch 
to go wrong and cause trouble. 





For over thirty years, Bodine has been supplying precision-built frac- 
tional horsepower motors for such special, critical jobs. The Bodine 
line includes standard motors of practically every known type, rang- 
ing from 1/2000 to 1/6 horsepower. In addition, special motors can 
be built to meet any requirements. Bodine engineers will help you 
with your motor application problems. Write Bodine Electric Co., 
2256 W. Ohio Street, Chicago, IIl. 






SEND FOR NEW MOTOR BOOKLET /@ 


Bodine Electric Co. 
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Open type resistance wire 
applied to heating plate 


so) 





Though the alloys used in the resistan 
| 
wires of electrically-heated products are 
| f | 
few, the problem of selection is not 


simp 


consideration given to operating and use 





( ( | 
e one. In specifying, there must be ful 


j | 
conditions as well as to product design ana 


cnaracteristics. Here iS a first-ald-to-tne 


( 
user review of the subject 


Sheathed type of resistance 
wire for heating plate use 





IRES for use in the construction of electrical 

devices and appliances are employed for two 

specific purposes which bear a distinctly con- 
trary relation to each other. Thus, either (a) the con- 
ducting of current or (b) the transformation of that 
current into heat. When used solely for conducting 
current, they should generate the least practical amount 
of heat, as a theoretically perfect conductor would be 
one in which no heat whatever were given off. Since, 
however, resistance is an inherent property of all con- 
ductors, a certain amount of heat will always be gen- 
erated and this represents a loss of energy. For 
this reason copper, which of all practical material has 
the lowest coefficient of resistance, is most generally 
employed for conducting purposes. Silver, to be sure, 
has a lower coefficient of resistance than copper but its 
cost renders it impractical for common use. 


ESISTANCE wires for heating applications, on the 

other hand, depend for their functioning upon the 
transformation of the current passing through them 
into heat. A perfect heating wire would therefore be 
one in which all of the current was changed into heat. 
Like a perfect conductor, this theoretically perfect heat- 
ing wire is impossible of attainment but a high degree 
of efficiency may be obtained by the use of wires of a 
composition which provides high resistance and con- 
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sequently a high heat output. The selection of the 
proper type of resistance wire to be used in the con- 
struction of any heating device must, however, take 
into consideration a number of factors in addition to 
that of high resistance. While all heating wires need 
not possess all of these requirements, it is important 
that all be subject to investigation when the selection 
for a specific purpose is made so that completely satis- 
factory performance be obtained. 

Briefly, resistance wires should be: 

Non-oxidizable. The wire should not oxidize or 
scale when heated to its maximum operating tempera- 
ture. There are types of wires which will not produce 
objectionable scaling when subjected to heating below 
certain limits but will scale if these limits are exceeded. 
This point must therefore receive consideration based 
upon ultimate temperatures and, when so considered, a 
wire may be selected for low heat operation which will 
produce perfectly satisfactory results at a considerable 
saving in cost. Rusting refers specifically to oxidation 
that may be caused by exposure to damp atmospheres 


rather than by internal heating. Attention to this 
point is necessary when the wire is to operate in open 
air where the humidity may be excessive. Actually, 


all types of wires which contain iron in their compo- 
sition are subject to a certain degree of rusting but for 
use in dry air many of them will be sufficiently rust 
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free to be satisfactory. Those which have no ferrous 
content will of course be free from rusting, but will 
usually cost more. 

Non-sagging. This point needs special considera- 
tion in the selection of a wire that is to be supported 
at intervals. Sagging from weight is provided against 
by the use of these supports but the wire should be 
sufficiently non-sagging under the influence of heat to 
render unnecessary any greater degree of supporting 
than is needed for carrying the weight of the wires 
cold. For wire that is to be imbedded in insulating 
material, as in the case of sheathed wires, or those 
supported by insulating plates, this point does not 
require as much attention. 

Non-magnetic. All compositions having an iron 
component will possess magnetic properties to a certain 
degree. For many purposes this causes no objection 
but, in the construction of any appliance in which the 
establishment of a magnetic field in the heating element 
may effect the operation, the use of wire with iron in 
its composition is inhibited. Such cases are compara- 
tively few so that this objection does not very gen- 
erally apply and a saving may be made by the use of 
an iron-content wire since the cost of resistance wire 
is roughly in inverse proportion to its iron content. 
Non-magnetic requirements seldom prevail. 

Long life. It is a property of resistance wire to 
permanently increase its resistance when subjected to 
high temperature and long service due to an actual 
change in its granular composition. The limit of this 
increased resistance is considered to have been reached, 
or its useful life measured, by the time required for 
the resistance to increase ten per cent beyond its orig- 
inal value. In the selection of a resistance wire, its life 
to this point should be balanced against the probable 
length of time that the device in which it is used will 
be in actual operation. 

Consistent cost. Since the possession of some of 
the desirable qualities here enumerated entail a direct 
increase in cost of the wire it is essential, from a 
manufacturing standpoint, that each property should be 
carefully evaluated so as to avoid paying for any quali- 
ties which, although desirable, may be unnecessary. In 
general, the cost of resistance wire will vary in direct 
proportion with the temperature at which it is to be 


GENERAL CHARACTERISTICS OF THE MORE COMMON 


TYPES OF ALLOY RESISTANCE WIRES 


TYPE OF WIRE AT HIGH 


TEMPERATURE Degs. F. 
Nickel-chromium (80-20) 650 Very good 2100 
Nickel-chromium-iron 675 Very good 1750 
lron-nickel-chromium 575 Good 1300 
Chrome-iron 8792 Poor 9469 
Chrome-iron 837 Poor 9372 
Chrome-iron 812 Poor 2102 


Cm-Ft. 


The Chrome-iron alloys are more subje 


The figures here given represent averages and may vary slightly in specific cases due to variations in 


the proportions of the metals in the compositions 
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WHERE RESISTANCE WIRE, RIBBON OR STRIP IS USED 


Auto Engine Heaters 


Branding Irons 
Car Heaters 
Cartridge Units 
Coffee Cookers 
Curling Irons 
Economy Cookers 
Egg Boilers 
Forging Machines 
Furnaces: 


Glass Kilns 

Glue Pots 

Grilles 

Hair Dryers 
Heating Pads 

Hot Plates 
Immersion Heaters 
Impregnating Tanks 
lrons: 


Oil Tempering Baths 
Percolators 
Plating Tanks 


| Process Machines 


Radiant Heaters 
Range Units 
Ring Units 
Room Heaters 
Snow Melters 





<7, | MAXIMUM OPERATING 
OHMS PER SJRENGTFA TEMPERATURE “ 


ct to sagging than are those having a nickel content 


Domestic Soldering Irons 
Annealing Laundry Space Heaters 
Brazing Pressing Sterilizers 
Carburizing Melting Pots Strip Units 
Ceramic Ovens: Tempering Baths 
Hardening Baking Toasters 

Heat Treating Domestic Urn Heaters 
Metal Melting Drying Vulcanizers 
Nitriding Waffle Irons 
Tempering Water Heaters 


Enameling 
Heat Treating 


operated. It should, however, be born in mind in mak- 
ing a wire selection that it is the lowest consistent cost 
that is wanted, not simply the lowest cost. 


ae )PPER, practically ideal for conducting current, 
is unsuited for resistance heating, so many wires 
have been developed especially for this purpose, each 
having characteristics suiting them to various specific 
conditions under which they may be called upon to 
operate. These wires are all alloys of certain metals 
the principal ones of which are nickel, chromium and 
iron. Upon the proportion to which each is involved 
in the composition the ability to meet the requirements, 
as well as the cost, is dependent. The exact compo- 
sition of each resistance wire, offered under a number 
of trade names, is sometimes stated by the manu- 
facturer while other brands are simply classified by 
the materials entering into the composition as, nickel- 
chromium, nickel-chromium-iron, or iron-nickel-chro- 
mium. The latter designation indicates a predominance 
of iron. The exact data applying to the different brands 
may differ slightly but in general each type will cor- 
respond very closely to the figures given in the accom- 
panying table of alloy-characteristics. 
The most generally employed type 
for high temperatures, or what may 
be classed as “heavy” work such as 
industrial furnaces or electric ranges, 
is the nickel-chrome wire which has a 
composition of 80 per cent nickel and 
per cent chromium. This is the 
most expensive type of the nickel al- 
loys and the price and maximum al- 

1149 lowable operating temperatures de- 
oe crease in proportion to the reduction 
1350 in nickel content and the increase in 
1300 the proportion of iron. The selection 
1150 should therefore be made on the basis 
of lowest consistent cost for the actual 
temperature at which the wire will op- 
erate. It is clear that for appliances in- 


Degs. C. 
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volving low temperatures the use of the 80-20 nickel- 


chromium wire would usually involve unnecessary 


expense. 

or special purposes there are also platinum alloys 
having maximum operating temperatures up to 2700 
deg. to 2900 deg. F. (1482 deg. to 1593 deg. C.), and 
molybdenum wire which operates, in hydrogen, up to 
4000 deg. F. (2205 deg. C.) but the cost of such wires 
is high and they are not employed in the construction 
of the more common heating devices. 

A type of resistance wire containing no nickel but 
designed for comparatively high operating tempera- 
tures consists of an alloy of iron, chromium, aluminum 
and cobalt. Variations in the proportions of these 
constituents produce wires capable of operating at tem- 
peratures from 2102 deg. F. (1150 deg. C.) up to 2462 
deg. F. (1350 deg. C.). This type of wire, being less 


roing when heated than the nickel- 


resistant to sagg 
chromium wires, is especially suited for use in sheathed 
units where a total support is provided. It is also 
recommended for furnaces and kilns for pottery and 
ceramic industries where the presence of other metal 


he wire might tend to discolor the ware 


elements in t 
being treated. The oxides on the surface of this type 
of wire adhere very firmly and do not flake off. 

Bare resistance wires of the various groups are avail 
able in wire sizes from No. OOO to No. 40, B&S gauge, 
and finer than this is produced for special purposes. 
The most generally used sizes probably come within the 
range of No. 3 to No. 25. Resistances are also fur 
nished in rectangular section in the form of ribbons 
and strips which are employed where it is desirable to 
radiate the heat from the wide sides rather than uni- 
formly as is done by the round wire. Ribbons and 
strips also provide greater radiating surfaces for any 
eiven cross sectional area than do circular wires. In 
general practice, ribbon wires are designated by B&S 
gauge in thickness and inches or fractions thereof in 
widths. When rolled to dimensions in inches for both 
width and thickness they are designated as strips. 

The resistance of any length of wire, when cold, may 

‘ 
be determined by the formula, R i. . in which 
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R cold resistance, 1 =length in feet, a sectional 
area in circular mills, and r= resistance per circular 
mil-foot. 

The data for the factors a and r are given in the 
publications of the various wire manufacturers for the 
different types of wire which they produce and the 
cold resistance so given is based upon a temperature 
of 68 deg. F. (20 deg. C.). 

The temperature which a wire will attain may be 
determined by the formula: Ry R. + [R. & K 
(Th T.) | in which R ohms resistance hot, K 
temperature coefficient, T,— F. degrees temperature 
Hoe. T. I’. degrees temperature cold. The tempera- 
ture coefficient to be used in this formula may be ob- 
tained from the maker of the wire but it is more gen- 
eral practice to refer to the publications of the manu 
facturers in which are given the current in amperes 
required for each size of wire to attain a given tem- 
perature, figures being thus presented for both straight 
wire and coiled. 

The current required to bring a resistance wire up 
to any desired temperature is greatly reduced by em- 


> 
ploying the wire in a helical coil rather than in the 
form of a straight wire. The figures given by the 


manufacturers for helical wires of given sizes vary 
from 30 to 50 per cent lower than for the correspond- 
ing sizes of straight wires. The following figures will 
illustrate this point, although it should be understood 
that these specific figures apply only to a single variety 
of wire and for actual use the figures for the specific 
wire under consideration should be consulted. It is 
important that exact definitions be established if. re- 
sults are to be as anticipated. 


xample: For a room temperature of 68 deg. F. (20 
deg. C.) raise the temperature of the wire, 
to 400 deg. F. (204 deg. C.) 
Straight Helical 
No. 12 wire .... 11.6 amperes 6.8 amperes 
No. 30 wire .... US, ” 0.24 
to 1800 deg F. (982 deg. C.) 
Straight Helical 
No. 12 wire .... 56 amperes 42 amperes 
No. 30 wire lee 3.3 m eal 


(A) Sheathed type wires are fully in- 
sulated 


and _ protected. (B) Special 
Westinghouse designs 


seacecailh SEE Eee 
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The data for helical wires as given by the manu 
facturers are based upon the wire being close-coiled on 
an arbor of standardized dimensions and then stretched 
so that the coil is twice the closed length. The stand 
ardized arbor sizes are as follows: 


Wire Nos. 11 to 17 inclusive, *;¢ inch 
“ “ ( 


1s 30) * Ie inch 
> se I£ “ . 

3 35 4g inch 
SG °°" 20 M5 inch 


before selecting ihe tvpe, size and length of wire for 
a specific purpose it is necessary to compute the 
amount of energy that must be expended in the per- 
formance of the work for which the device in which 
it is to be used is intended. This determination is 
often difficult because of the number of factors in- 
volved and it is well to allow ample capacity in such 
calculations as the amount of heat may be more readily 
reduced than increased after the results of such cal 
culations have been embodied in the actual construction. 
Thus a factor of performance safety pays. 

The fundamental formula for the energy required 
to heat a substance to a given degree of temperature is: 
energy, in Btu, weight in pounds specific heat 

temperature rise in degrees F. 

Kilowatt-hour energy is obtained by dividing Btu. 
by 3,412. . 

The results thus obtained may require modifications 
to allow tor the heat absorption of the substance, heat 
absorption of racks or trays, if used, also heat absorp- 
tion of ventilating air that may be used and, in the 
case of room or oven heating allowance for heat losses 
through walls, doors or exposed surfaces. Specific 
heats and weights of various substances are given in 
the accompanying table. 


SOLIDS 













Average Weight 
Specific in Lb 
Heat per Cu. Ft. 

Aluminum 0.23 160 
Bras 0.10 a2S 
Copper 0.10 550 
Glass 0.20 165 
lron, cast 0.13 450 
Lead 0.031 710 
Nickel O:T1 550 
Paraffin 0.70 6 
Rubber 0.40 95 
Silver 0.057 655 
Steel 0.12 490 
Sulphur 0.203 125 
Tin 0.05¢ 455 
Type Meta 0.04 670 
Zin 0.095 445 


SPECIFIC HEATS AND WEIGHTS 


Average Weight 
Specific in Lb. 
Heat per Cu. Ft. 
Alcohol 0.65 55 
Mercury 0:0333 845 
Oil, cotton-seed 0.47 60 
Oil, machine 0.40 58 
Petroleum O57 56 
Turpentine 0.41 54 
Water 1.00 62.5 
GASES and VAPORS 

Air 0.237 0.080 
Carbon dioxide 0.203 0.123 
Carbon monoxide 0.243 0.078 
Hydrogen 3.41 0.0056 
Nitrogen 0.245 0.078 
Oxygen 0.918 0.09 
Sulphur dioxide 0.155 0179 


Specific Heats of gases and vapors are at constant pressure. Weights of 
gases and vapors are at approximately 70 deg. F. and atmospheric pressure. 





The amount of energy needed to produce the re 
quired heating having been determined, the selection ot 
the particular wire, and calculation of the length which 
should be used, may be worked out by the following 
steps. 

(a) The amperage required is determined by divid 
ing the required energy, in watts, by the voltage of the 

\Vatts 
line: Amperes 
Volts 
(b) The necessary resistance is obtained by dividing 
the line voltage by the amperage: 
Volts 
Ohms (hot ) - 
Amperes 

(c) Knowing the required operating temperature, 
the proper type of wire is then selected, from the 
manufacturer’s tables, which give the maximum al 
lowable temperature for each type. 

(d) To then obtain the correct size, refer to the 
table of ampere capacities for the type which has been 
selected and determine the size which should reach the 
temperature required when carrying the previously 
calculated amperage. 

(e) The size having been found, refer to the tables 
of wire resistance and divide the calculated resistance, 
in ohms, by the tabulated ohms per foot (cold) of the 
wire size selected. This will give the length in feet. 
From this should be deducted an amount to allow for 
the rise in resistance as the wire heats up. This al- 
lowance is also obtained from the manufacturer’s 
tables as applying to the specific wire selected. 


The following illustrative example is given as a guide 


in applying the above procedure. As it is based on 
the data applying to a selected type of wire (here re- 
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ferred to as type XN) it is only an illustration and the 
heures here used should be altered to correspond LO 
those of any other type that may be selected for a 
specific product design. 

The problem is to design an open coil to carry 1600 
watts, at 120 volts, and to operate at a temperature of 
1292 deg. I. (700 deg. C.) 

\Vatts 1600 
(a) The amperage will be Ri 


Volts 120 


~ 
ww 
w 


aliperes. 
Volts 
(b) The resistance in ohms (hot) will be 
\mperes 
120 
9 ohms (hot). 
13.33 
(c) The proper type of wire to be used for an oper 
ating temperature of 1292 deg. F. (700 deg. C.) will 
be found from the manufacturer's tables to be Alloy X. 
(d) From the tables as applying to Alloy X wire we 
find that the size of wire which may be raised to a 
temperature of 1292 deg. F. (700 deg. C.) is No. 18. 
(e) We then find that the ohms resistance per foot 
of No. 18 wire of this particular alloy is 406. The 
9 
length of wire will therefore equal 22.1 feet 
0.406 
\llowing 7 per cent (as given in the table) for the in 
crease in resistance due to the rise in temperature, we 
subtract 1.5 feet (7 per cent of 22.1) from 22.1, re- 


sulting in a required length of 20.6 feet of Alloy X. 
SHEATHED Vs BARE WIRE 


\NY applications such as furnaces, kilns, room 

heating and many of the domestic utensils, where 
the heating wire will not come into contact with any out- 
side material, are customarily of bare. wire, but where 
the heating resistance is embedded in metal units, or 
may be contacted from the outside, the use of a sheathed 
resistance wire is necessary. Here the resistance itself 
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For some larger installations of resistance strips 
brick sections are used for support. Such as 


furnaces, ovens and kilns 


is sheathed in a tube of metal from which it is sep- 
arated by a filling of some insulating but heat-conduct- 
ing material. Magnesium-oxide powder is in general 
use for this purpose since it is both a good electrical 
insulator and a good conductor of heat. Nickel-chrom- 
ium is used for the resistance and, since it is securely 
sealed away from the air, no oxidation will occur. The 
sheath material is varied to suit the type of service for 
which the resistance wire is to be used. For tempera- 
tures not exceeding 1000 deg. F. (538 deg. C.) a nickel- 
silver alloy may be used while for higher temperatures 
a rust-resisting chrome-steel casing is advisable. For 
immersion in water and similar liquids the sheath is 
usually of copper which, if the heater is to be immersed 
in hot oils, as in the case of food frying, the copper 
sheath should be nickel plated. The use of sheathed 
wire is of course mandatory where the heater is to be 
brought into contact with melted metals or liquids since 
the open wire would be short-circuited by such contact. 

Bare heating wire must be installed with careful pro- 
vision for insulating it from the device or appliance in 
which it is used. Porcelain or other refractory insula- 
tors are usually employed for its support and a sufficient 
number of such insulators should be provided as to 
prevent sagging between supports. When resistance 
wires are to be installed in this manner attention should 
be paid to the type of wire used which should be of the 
practically non-sagging type so that the amount of 
support that will be needed for the wire when hot may 
be but little greater than is required for the support 
of the cold wire against the natural sagging from its 
own weight. 

In the case of heating plates, the wire may lie at the 
hottom of grooves in an insulating plate of porcelain 
or other fire-proof insulating material. When em- 
ployed in such plates it is essential that the surface of 
the supporting plate should be slightly higher than the 
heating coil so that any utensils placed upon the plate 
will not come in contact with the heated wires. When 
sheathed wires are used on heating plates the wire 
should project slightly above the supporting plate so 
that utensils may be placed directly upon the outer 
sheath.* 

In furnaces and kilns heating strips are mounted in 
the walls and ceiling by specially shaped bricks or plates 
of refractory material which provide support and pro- 
tection for the strips at the same time, in so far as 
possible, avoiding any restriction of radiation from the 
strips into the furnace, kiln or oven. 

The manufacturers of resistance heating wire whose 
data and practices are illustrated or referred to in this 
article include, Driver Harris, Wilbur B. Driver, Gen- 
eral Electric, Hoskins Manufacturing, C. O. Jelliff 
Manufacturing and the Westinghouse Electric & Manu- 
facturing. 

* For further data see, “Range Assembly Links Many Acces- 


sories,” ELECTRICAL MANUFACTURING, September 1936 and 
“When Appliances Need Heat,” January 1937. 
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TIME CONTROL IS IMPORTANT 


(Continued from page 31) 

In connection with such appliances as domestic ranges 
the oven is usually under control of a time clock, oper- 
ated by a synchronous mechanism. Such timers not 
only provide for cutting off of the current when roast- 
ing or baking is completed but are also equipped with 
starting points. The housekeeper may thus place a 
roast in the oven at any convenient time of day and set 
the clock to start roasting, by turning on of the current 
at, say, three o'clock in the afternoon and to stop cook- 
ing at seven in the evening. This routine will then be 
automatically followed without further attention. Such 
range clocks are usually provided with hands and a dial 
so that they at all times afford an accurate kitchen clock. 

Electronic Timers.* ‘These depend for their tim- 
ing action upon the use of electronic tubes the timing 
unit of which is a tube having the property of conduct- 
ing current at regular intervals the length of which 
are adjustable, by means of a variable resistor, in steps 
of one cycle. Once adjusted, the timing circuit operates 
to maintain an exceedingly high degree of accuracy. 

The most general use of electronic timers is in con- 
nection with electric welders when employed tor either 
spot or seam welding. Other applications are, however, 
being developed and electronic timing is being found 
feasible in many cases where an extremely close con- 
trol of the time of any operation is required. Since 
the time adjustment may be made in regulated single- 
cycle steps, this method of timing is capable of provid- 
ing a time regulation of 1/60th second whenever used 
on the conventional 60-cycle service. 

In spot welding a short and accurate timing of the 
period during which the current flows through the 
electrodes is of extreme importance, as is also the abil- 
ity to maintain this period at a constant figure for 
repetition of each weld once the proper timing has been 
decided upon and the timer adjusted accordingly. This 
accuracy of timing is secured by the use of three grid- 
glow timing tubes. The first, or initiating, tube func- 
tions to determine the adjustable point on the voltage 
wave at which welding current begins to flow. The 
remaining two tubes act respectively as “start” and 
“stop” tubes. The “start” tube is activated by the 
initiating tube and the “stop” tube by the built-up 
charge of a condenser whose time of charge is con- 
trolled by a variable resistor. 

While the timer for spot welding controls the length 
of a single weld or spot, the timer for seam welding 
must perform the dual function of controlling the time 
of current flow through the welding transformer and 
also the intervals between each weld, this regulated 
“on” and “off” cycle being repeated for the entire 
length of the seam being welded. This therefore in- 
volves a timing circuit and what is known as a ratio- 
control circuit. The timing circuit employs one small 
control tube which conducts at regular intervals. The 
length of these intervals, which determine the total 
length of the welding cycle, can be adjusted in steps 


*See “Electronic Controls,’ ELecTRICAL MANUFACTURING, 
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of one cycle by means of a variable resistor. The 
ratio-control circuit employs two control tubes in a cir- 
cuit which can be adjusted by a variable resistor to 
secure the desired relation between the “time on” and 
the “time off.” Since the timing circuit, the ratio- 
control circuit and the power circuit operate in syn- 
chronism with the frequency of the supply service, the 
timing of the “on” and “off” periods is maintained with 
extreme accuracy. 

Delayed-action Timers. In many types of motor 
control provision is made for a definitely delayed elapse 
of time after one function is performed before another 
function can take place. Thus a motor starter may be 
actuated by a push button to close a motor-starting 
circuit in which a resistance 1s incorporated to prevent 
too great an initial inrush of current at the moment 
of starting. One or more time-operated escapements 
are provided so that, after desired intervals, this re- 
sistance, in whole or by sections, is cut out from the 
motor circuit. Similar delays are used on starting com- 
pensators and push buttons so that upon failure of 
current the no-voltage release does not immediately 
operate but is subjected to a few seconds delay, gov- 
erned by an escape mechanism, so that if the flow of 
current is immediately resumed the motor does not 
shut down. 

Time delay is also employed in connection with over- 
load protective devices which introduce a variable time 
element into the functioning of operation. Momentary 
or very short overloads, such as a motor can stand 
without injury, produce no operation of such releases 
but their functioning is adjusted to correspond to the 
amount and time of the overload. A heavy overload 
for a short time, or a lesser overload for a longer time, 
will cause such devices to function before dangerous 
heating of the motor can occur. These devices, known 
as inverse-time protective devices, may be actuated by 
thermostatic elements, dash pots or properly adjusted 
solenoids. 

Time Study. Although only indirectly a controller 
of time, the time meter provides a means of controlling 
the time of operation of machines and appliances by 
affording a method of making a systematic time study 
of such operation which, in industrial work especially, 
is of great value. Any tool or machine represents an 
investment which is productive only while the tool is 
in actual operation. The time meter, when used in 
connection with any machine, indicates in hours and 
minutes the time in which the machine has been in 
actual use during any elapsed period. 

The time meter may also be used to advantage in 
connection with automatically operating machines or 
appliances, such as refrigerating systems, heating sys- 
tems, etc., to determine if the automatic features are 
functioning properly or, if through faulty adjustment, 
the proportion of the system’s operating periods may 
be in greater ratio to the idle periods than should 
properly be the case. 

Among those companies active in this field are: 
General Electric, Eagle Signal, Hart Mfg., Herman H. 
Sticht, Thompson Clock, United Cinephone, Walser 
\utomatic Timer, G-M Laboratories, Weston Elec. 
Inst., Westinghouse Elec. & Mfg., Warren Telechron 
American Timer and Monitor Controller. 
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OPPORTUNITIES FOR THE ALERT USER 


SPRING DESIGN 


High-grade springs, wire forms and 
small stampings in variety of shapes and 
sizes. Suggested design principles, ma- 
terials and finishes; tables of deflections 
and loads for wide range of spring sizes. 
Raymond Manufacturing Co. Ask for 
3-01. 


FIXED CONDENSERS 


Characteristics of small capacitors con- 
sisting of a ceramic dielectric with coated 
plates of pure silver, and their use as 
compensating condensers in the oscilla- 
tor section of receivers designed for push 
button tuning. Erie Resistor Corp. Ask 


for 3-02. 


SPEED REGULATORS 


Sturdy, compact, ventilated type units for 
use with constant and variable torque 
fractional hp. ac. and de. motors. Pro- 
vide 50 per cent speed reduction by 
armature control. Ward Leonard Elec- 
tric Co. Ask for 3-03. 


CONTROL DEVICES 


Applications, ratings, prices and dimen- 
sions of magnetically operated, mechan- 
ically held automatic transfer and remote 
control switches. Automatic Switch Co. 
Ask for 3-04. 


INSULATING MATERIALS 


Guide in the selection of electrical in- 
sulating papers, sleevings, tapes, var- 
nished tubing, mica and compounds, com- 
plete with stock sizes and prices. Mit- 


chell-Rand Insulation Co. Ask for 3-05. 


BETTER ASSEMBLY 


Long-established, the conventional 
straight-slot screw now faces active com- 
petition of those with recessed heads. 
Here is a guide to method, product, ad- 
vantages and results. Wood, machine, 
sheet metal or stone types. American 


Screw Co. Ask for 3-06. 


IMPORTANT NEW PUBLICATIONS 


OF MATERIALS, FINISHES, EQUIPMENT 


COPPER STEEL 


Facts on superior steel sheets produced 
by adding small amounts of copper to 
molten steel. Offer greater resistance 
to atmospheric corrosion, assuring max 
imum durability. Carnegie-Illinois Steel 


Corp. Ask for 3-07. 


GRINDING EQUIPMENT 


Selection of hand and lathe grinders for 
accurate, high speed operation without 
vibration. Dumore Company. Ask for 


3-08. 


SPEED REDUCERS 


High ratio units for reduction of motor 
speed ; quiet in operation, economical and 
attention-free. Gears enclosed in oil- 
tight, dust-proof casing. Charles Bond 


Co. Ask for 3-09. 


METAL TUBING 


Specification data sheets on seamless flex- 
ible metal hose for safe, efficient con- 
veyance of steam, air, gases and fluid 
materials; detachable, self-sealing coup- 
lings providing a flexible line connection ; 
and vibration absorbers. Packless Metal 
Products Corp. Ask for 3-10. 


BEARING GUIDE 


Numerically arranged lists of competi- 
tive ball bearings together with corre- 
sponding numbers of interchangeable 
bearings for replacement purposes. New 
Departure. Ask for 3-11. 


RUBBER COMPOUND 


First issue of a house organ presenting 
engineering information and laboratory 
data on neoprene for solving design 
problems. E. I. du Pont de Nemours 
& Co., Inc. Ask for 3-12. 


REVERSING SWITCHES 


Magnetic switches for use with motors 
that must run either forward or in re- 
verse. Complete range of sizes available 
in general-purpose, dust-tight and water- 
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AND PARTS TO KEEP WELL-INFORMED 


tight enclosures for variety of applica- 
tions. General Electric Co. Ask for 


3-13. 


FLEXIBLE COUPLING 


Trouble-free, easily installed coupling for 
use with blower wheels in oil burners. 
Maximum flexibility with minimum of 
parts. Available in two types. Torring- 


ton Mfg. Co. Ask for 3-14. 


STAINLESS STEELS 


Handbook on standard grades of rust 
less stainless steels combining high 
strength and corrosion and heat resisting 
qualities with uniformity for efficient and 
profitable processing. Rustless Iron and 


Steel Corp. Ask for 3-15. 


CONTOUR MACHINING 


Case records of actual reports showing 
how to cut costs by contour machining 
method of fabrication. Continental Ma- 
chine Specialties, Inc. Ask for 3-16. 


SIGNALLING APPARATUS 


High quality devices for either indicating 
lamp or annunciator use. Frosted lens 
with color insert produces 180 deg. visi- 
bility in strong light rays; single hole 
mounting; may be operated on any volt- 


age. H.R. Kirkland Co. Ask for 3-17. 


INSULATION 


Engineering data on variety of fibre and 
paper base insulating materials of high 
mechanical and_—_ dielectric strength. 


Spaulding Fibre Co., Inc. Ask for 3-18. 


ELECTRIC DRIVES 


Aid in proper selection and maintenance 
of motor drive equipment for specific ma- 
chinery and operating conditions. Char- 
acteristics of motors, controls and circuit 
protective devices included in chart forms. 
Westinghouse Elec. & Mfg. Co. Ask for 
3-19. 


AUTOMATIC MOLDING 


Reliable, self-contained automatic plastics 
molding machine lowers costs in small-lot 
production of wide variety of simple 
parts. Requires minimum attention; can 
be operated continuously. F. J. Stokes 
Machine Co. Ask for 3-20. 


TRANSFORMERS 


Steps in the manufacture of air-cooled 
transformers for efficient, dependabic, 
continuous service. Lightweight and com- 
pact; easily and economically installed. 
Wagner Electric Corp. Ask for 3-21. 
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NEW PARTS, EQUIPMENT, MATERIALS 


Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 


UNINTERRUPTED 
SERVICE AID 


Lightweight, com- 
pact capacitor de- 

Paes signed to operate 
STOKER TIMER RELAY under any humidity 
and temperature con- 
ditions. Filled with 
chlorinated-di- 


Small, compact unit rated to handle 
tokers up to 1 hp. Single pole, double 
break relay. Available with one or four- 
hour timer motors to regulate stoker fir- PRES Ee goa 
ing intervals. Penn Electric Switch Com er sagrage Pies 
n Os gore In 
pany, Saemen, We range from 0.05 to 
2 mfds., at 400, 600 
and 1000 dc. volt- 


ages Cornell- 

Dubilier Electric 

Corp., South Plain- 
field. N. J 


FOOT CONTROL 


Safety motor control switch frees oper- 
ator s hands for work. Depression of foot 
pedal starts and stops motor. Sufficient 
Capacity to provide adequate control for 
motors up to 4 hp. Babaco Company, 
447 W. 19th St., New York, N. Y. 














FOR STARTING UNDER LOAD 


Repulsion-induction motor with high starting 
torque and low starting current; positive starting 
on low voltage. Available in 1 to 3 hp. sizes, 
vertical or horizontal types. Wagner Electric 
Corp., 6400 Plymouth Ave., St. Louis, Mo. 





WAVE CHANGE SWITCH 


Improved clip design switch section for circuit 

selector applications. Double-wire contact gives 

positive contact with uniformly low resistance 

staggering of clips permits mounting up to 24 on 

one stator; elevated rotor contact reduces capacity 

between contacts. Centralab, 900 E. Keefe Ave., 
Milwaukee, Wis. 
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RATIO DIFFERENTIAL CONTROL 


Photo-electric counting device multiplies speed of 
mechanical counter by a factor of 2-4-8-16, etc., 
depending upon desired ratio of counting to 
counter speed. Furnishes one impulse to final 
counter circuit for definite number of interruptions 
of light beam. Ratio is accurate and unchanging. 
United Cinephone Corp., 43-37 33d St., Long 
Island City, N. ¥ 





MAINTAINS ACCURATE OPERATION 


Ojil-tight snap-action limit switch of single 
pole, double throw design with holding 
magnet for positive action and reliable 
operation. General Electric Co., Schenec- 


tady, N. Y. 
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FINISHES TO MAKE BETTER PRODUCTS 





SMALL CAPACITOR 


Although reduced to one-fifth the size 
of corresponding types, this etched- 
foil electrolytic retains the high qual- 
ity characteristics of larger capacitors. 
Insulated terminals and container 
hermetically sealed unit. Cornell- 
Dubilier Electric Corp., South Plain- 
field, N. J. 





CONNECTING DEVICE 


For protection against electrical hazards 

Self-closing feature instantly seals live 

portion of connector when cap is ejected 

Positive locking prevents accidental pull- 

ing apart. Bryant Electric Co., Bridge- 
port, Conn. 





DC. TO AC. CONVERTER 


Polarity changer of vibrator type, virtually a 
vibrating double pole, double throw switch. 
Adjustable frequency control varies output fre- 
quency 60 cycles plus or minus 2 cycles; effi- 
ciency ranges between 96 and 99 per cent; volt- 
age drop of % volt for every 50 watts of load 
Electronic Laboratories, Inc., Indianapolis, Ind. 





Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 





BELT-TIGHTENING OVER-DRIVE 


Able to take up over an inch of belt slack, this 
treamlined motor is specially suited for over-drives 
ich as furnace blowers where the belt must pull on 

the top side of the pulley. Weight of motor pro- 

vides initial belt-tightening; increased proportion 
ally to load by reaction of the rotor to the stator 

Ohio Electric Mfg. Co., 5900 Maurice Ave 

leveland, Ohio 








HEAVY DUTY PUSH BUTTONS 


Dependable, self-contained units with interchange- 

able counting dimensions for ac. and dc. control 

circuits. Suitable for built-in control or pane 

mounting. Available in heavy drawn steel cases 

with black baked enamel finish. Westinghouse 
Elec. & Mfg. Co., East Pittsburgh, Pa. 
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FURNACE CONTROLLER 


Indicating photoelectric instrument auto- 
matically varies heat supply in electric fur- 
nace according to temperature. Life of 
furnace switch maintained by selecting fre- 
quency of cycles in conformance with power 
requirements. Adjustment for load error is 
provided. C. J. Tagliabue Mfg. Co., Park & 
Nostrand Aves., Brooklyn, N. Y. 





STABLE CONDENSER 


With terminals firmly anchored 
to the plates, mica held under 
spring pressure and the assembly 
housed in a ceramic case, this 
condenser offers stability of 
capacity, power factor and 
leakage. Dumont Electric Co., 
Inc., 514 Broadway, New 
York, N. Y. 





MIDGET PHOTOTUBE 


Adapted to small size apperatus with 

all performance characteristics of 

larger units. Overall height, 2 in. 

(not including prongs). G-M Labora- 

tories, Inc., 1731 Belmont Ave., 
Chicago, Ill. 
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FINISHES TO MAKE BETTER PRODUCTS 


MULTI-CIRCUIT CONTROL 


Steel-backed, silver-to-silver contacts lengthen life 
of this rotary cam switch for use with machine tool 
equipment. Available with maximum of ten circuits 
and twelve positions in 360 degrees of rotation. 


General Electric Co., Schenectady, N. Y. 


PRECISION LIMIT SWITCH 


Snap point held in close tolerance rela- 
tion to dowel! holes in mounting plate. 
Actuating mechanism enclosed in metal 
housing for protection against norma! oil 
and water. Precision built for operation 
under severe conditions. 


Micro Switch 


Corp.. Freeport, Ill. 


REGULATES SPEED 


Small, precision-built ac. motor; self- 
starting in either direction at variable 
speeds. Stopped, started, reversed, 
speeded up or slowed down by 
manually adjusting segment which 
locks in any position. James Research 
Laboratories, 1120 Addison St., 
Chicago, Ill. 
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AND THERE ARE ALSO .. . 


GLASS MARKING INKS for use on glass 
beakers, porcelain surfaces and_ ther- 
mometers available in black and white. 
Composition will not interfere with vacuum 
conditions in a vacuum chamber. Adhere to 
surface when applied with steel pen. Silver 
monogram ink for glass surfaces may be ap- 
plied with rubber stamp but must be dried 
by heat application. Black monogram ink for 
glass or metal surfaces dries in two minutes 
Westinghouse Elec. & Mfg. Co., East Pitts- 
burgh, Pa. 


RENEWABLE EVERLASTING CHART for 
recording meters has been made harder and 
stronger, resulting in better writing surface 
which produces cleaner pen line. Damp 
cloth quickly and easily removes each day s 
recordings so that same chart may be re-used 
for two years in ordinary service. Available 
in designs and sizes to meet numerous re- 
quirements. Recording chart ink recommend- 
ed for use flows instantly and smoothly 
and has desirable quick-drying properties. 
Permochart Company, Pittsburgh, Pa. 


SILENT SWITCH 


Mercury silent flush type 
control switch for build- 
ing into the electrically 
energized product. 
Simple operating mech- 
anism 
assure long life. Bryant 
Electric Co., Bridge- 
port, Conn. 








and few parts 








MOLYBDENUM in round wire, rod and 
sheet forms for use where high temperatures 
are involved. May be used for sealing 
through the walls of glass vessels made of 
certain grades of hard glass or as heater 
winding on hydrogen furnaces where its 
life is longer than that of other available 
material. Wires and rods provided in prac- 
tically any cross-sectional size and length. 
Westinghouse Elec. & Mfg. Co., East Pitts- 
burgh, Pa. 


NON - HARDENING PLASTIC COM- 
POUND adheres to glass, metal and wood. 
Seals made of it remain tight, being un- 
affected by exposure to moisture and tem- 
perature variations. Unlike putty, it does not 
dry, harden, crack, etc., but retains its 
plasticity and adhesiveness indefinitely 
Easily applied with ordinary putty knife; will 
not sag or flow. Maas & Waldstein Co., 
Newark, N. J. 


RUBBER-TO-METAL MOUNTING made 
of a rubber compound has an exceptionally 
low permanent set. Rubber and metal parts 
bonded together by special process of ad- 
hesion. Each insulator provided with bolts 
for attachment to equipment with which it is 
to be used. Designed to carry loads either in 
shear or compression; deflection %¢ in., pro- 
viding for minimum machine frequency of 
9925 per minute. B. F. Goodrich Co., Akron, 
Ohio. 
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Under today s buying ways the 





































































texture. 


HICH exterior surface, regardless perhaps of 

the iraterial of the housing itself, should be 

specified for an electrically -energized pr duct 7 

The answer depends, as it usually does im similar 
choices, upon the character of the service to be en- 
countered and the competition market-wise, to be met. 
Only six years ago, the first electric razor Was 
black, but today’s consumer is tempted to buy eleaming 
white or brilliant red cases. \ny color, solid or 


mottled, is easy in the plastics. Color comes on metals 
now, too—on prefinished metal sheets, decorative bands 
and stripes. \lodern electric ranges demonstrate an 
other finish that has gone color-wise : porcelain enamel. 
And the past few years have seen great improvements 
in the color varieties of paints and enamels. So what 
ever your choice of finish, you can have the colors you 
want, those which are most productive of sales for 
meeting a specific product held. 
\What shall the finish be? Heavy duty service usu 
ally requires metal. It is not easy to conceive of a 
motor or machine tool being anything else but metal 
the kind depending upon conditions of use. As for 
plastics, the public has accepted them fully and readily 
buvs the appliances in which plastics save weight or 
produce more attractive designs—for instance, the 
electric fans. \Wood was 


like radios and liv- 


plastic cased customarily 
chosen for the “furniture” pieces 
ing room clocks. But first cautious duplications of 
wood colors and finishes on plastics and metals proved 
‘ust as salable. Now, boldly, there are non-wor xd colors 
even complete finishes of mirror glass in colors. And 
what next? 
IMPORTANT 


RLISTPROOFING IS 


HIN iron or steel are used as finish materials, 
protection against rust is of prime nportance. 


Once rust starts, it spreads quickly, undermining the 


Gnish and causing it to crack and peel. Therefore 
manufacturers use a rustproofing process for 


the sake of consumer satisfaction. One such process 


Many 


consists of dissolving a prepared patented powder in 


water maintained just below the boiling point. Into 


this solution parts of any size, shape, erade or form 
of iron or steel are immersed. 
* See “Col Comes Into Its Own,” ELECTRICAI MANUFA 


RING, October 1937 





finish. or exterior surface, of the 
electrically-energized product is a matter of notable importance 
Design-engineers and salesmen alike think now in terms of protection, 
contribution to efficient operation and long life, color and appealing 
Nowhere is revolution more apparent than in the variety 


and character of obtainab 





e product surfaces. 


The metal must first be thoroughly cleaned of oil, 
scale and other foreign matter. After a few minutes 
in the rustproofing solution, the parts are rinsed and 
dried. This process simply causes a change in the sur- 
face structure of the metal, does not change original 
shapes or dimensions ; in fact, it is used on fine screws 
without impairing accuracy of the thread—a_ valuable 
help for small parts of office and production machinery. 
The process results in a somewhat roughened surface 
of matte black color, often merely treated with mineral 
oil and used as a final finish. It may be rendered into 
a smooth, high luster finish with special oils and buffing. 
In either of these ways the finish is quite suitable for 
hardware trimmings, knobs, etc. The processed sur- 
face may also serve as the base for japan, paint or 
enamel air-drying finishes. Among products on which 
the rustproof process is used are motor casings, meter 
boxes, switchboard panels, armatures and gauges. 

Prior to baked enamel finishing, another form of 
rustproofing process is used. This is adaptable for 
vine as well as iron and steel. The solution, applied by 
“mmersion in 2 to 5 minutes or by spray in | minute, 
produces a crystalline phosphate coating on the metal. 
The crystals are of micr scopic size yet integral with 
the metal itself, creating minute pores that absorb small 
amounts of the enamel or lacquer and give it a literal 
“foothold,” as contrasted with the fact that normally a 
finish merely lies on a polished metal surface without 
“holding power.” Electric washers and 
being used in generally humid atmos- 


appreciable 
refrigerators, 
pheres, are among the products to which this process 
is advantageously applied. I-ven if rough usage should 
create scratches or nicks on the finish, deep enough to 
eo through the protective coating to the metal, rust 
cannot spread beyond the immediate point of damage. 
Thus the life of the finish 1s lengthened. Manufac- 
turers who use this process usually “cash in” by de- 
scribing its advantages in detail in sales bulletins. 
Protection against corrosion of metal surfaces 1s 
also accomplished by the use of stainless steels or by 
galvanizing, electroplating, metal spraying or anodic 
oxide coatings. The latter method is used on aluminum 
for refrigerator ice cube trays because water will not 
stain this colorless film. Anodic coatings may also 
embody color pigments. Galvanizing has been consid- 
ered a final finish because of the difficulty of painting 
a galvanized surface, but now a new type permits paint 


l 
application without preparatory treatment. 
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THESE FEATURES OF 
Wagner Motors 


They are Essential for Service 

















All Wagner rotors are dynamically balanced to insure freedom 
from vibration. Rotor slots are skewed and combined with careful 
electrical design to insure a motor with a minimum of magnetic 
noise. Rotor shaft is designed to carry mechanical overloads with- 
out perceptible deflection. 


Stator 


a stators are known for their strength and rigidity, in addi- 
tion to their mechanical simplicity. Stator coils are well insulated 
and securely wedged in place. Stator core and windings are thoroly 
impregnated with heavy insulating varnish and carefully baked in 
drying ovens to drive out all moisture. Frame is of rolled steel— 
strong, rigid, will not get out of alignment. 


Endplates and Bearings . 
Concentrically machined endplates and diamond-bored bear- 


ings—insure true alignment of bearings, perfect centering of 
shaft, and uniform airgap. Oil wells are roomy—hold large 
quantity of oil-soaked wool yarn which carries an uninter- 
rupted supply of filtered oil to all bearing surfaces. 





. either rigid-mounted base, resilient-mounted base, or flanged 
Base Construction 8 Ny S 
or machined endplate mounting. Bases are formed from steel 


plate and are of electric-welded construction. Mounting slots 
are so spaced as to permit interchangeability of motors of the 

same frame size. 
There are many other details about Wagner 


Y Wagner fractional-horsepower motors can be equipped with 





tractional-horsepower motors that should be 
of interest to engineers and manufacturers 
of motor-driven machinery and appliances. 


Wagner welcomes an opportunity to demon- 
strate their features of superiority that will 
Ss prove useful to you. 
f 
For This Bulletin No. 177 


on 
Wagner Fractional-Horsepower Motors 
IT’S FREE! No obligations involved 


WasnerElectric Corporation 


6400 Plymouth Avenue \ Saint Louis,U.S.A. 













MS338-15 






FANS .... MOTORS .... TRANSFORMERS «. . . BRAKES 


MARCH 1938 







































Plating, formerly used principally for decorative pur- 
poses, is now considered also for its protective value.* 
its life depends on the thickness of the coat, and many 
plating failures have been caused only by insufficiency. 
Chromium is most resistant to tarnish, cadmium is par- 
ticularly suited for marine exposure, and nickel retards 
the action of organic acids. Newest development is 
bright zinc plating for iron and steel. Some manufac- 
turers apply color finishes over plated surfaces for extra 
protection. Aluminum or other metallic paints are also 
used as undercoats for the same reason. 


PORCELAIN ENAMEL IS PERMANENT 


F' JR electrical devices which normally have long life 
and are subjected to constant handling, as water 
coolers and electric ranges—or for those which may 
encounter radical atmosphere changes, as outdoor elec- 
tric signs—or for unusual temperatures, as refrigerator 
interiors or washing machine linings—porcelain enamel 
has definite advantages. This finishing material, having 
previously been smelted at 2200 deg. F., is applied to 
thoroughly cleaned (pickled or sandblasted) metal 
surfaces by dip or spray, then fired at 1550 deg. F. 
It comes out of the furnaces as a thoroughly fused, 
integral part of the metal. Usual practice is two fir- 


* See “Metal Coatings That Protect Other Metal Surfaces,” 


ELECTRICAL MANFACTURING, December 1936. 






























ings—a ground coat and a finish coat. Best results are 
secured when design is modified to substitute gently 
rounded surfaces for sharp edges and square corners, 
since the enamel coating tends to flow off the latter 
shapes during firing. 

Porcelain enamel finishes, though lacking in flexi- 
bility, have as great a mechanical strength as the steel 
on which they are fired, and therefore heavier gauge 
metal is preferable. The outer surface is hard as flint, 
smooth as glass, non-porous—the apparent standard of 
comparison for many other finishes. It resists scratches 
and stains, is not affected by moisture, acids, alkalies or 
temperatures under its firing heat. The special equip- 
ment required for application makes porcelain enamel 
more costly than other finishes, whether done in the 
manufacturer’s own plant or by organizations that 
specialize in providing finished enameled pieces. 

It is advantageous for such products as kitchen ap- 
pliances, where the sanitation appeal is important. 
Porcelain enamel surfaces do not dull or lose their 
luster, are restored to original brightness at any time 
simply by wiping with a damp cloth. Besides almost 
unlimited color variety, stripes, patterns, designs, pic- 
tures and trademarks may be permanently embodied in 
the enamel. White porcelain enamel is an outstanding 


+ See “Porcelain Enamel and Your Product,” ELectricar 
MANUFACTURING, February 1938. 


PREDOMINANT OUTSIDE SURFACES AVAILABLE FOR ELECTRICAL PRODUCTS 


Type of Finish 
Applicable to Special Advantages 
Chemical Rustproofing 
finish grip 


Plating, etc protects underlying trademarks can 
metals metal while acting tooled or etched in 


|] 


as final finish 
Porcelain Enamel 
iron, steel porous, unusually | heats under 


Other Characteristics Colors 


prevents spread of | produces roughened or crys- | matte black 
iron, steel, zinc rust under final | talline surface that finish can 


hard, smooth, non- | resists moisture, marring and | great variety 
1550° ‘deg. f. 


Typical Uses 


undercoating for other finishes; 

also a final finish for motors, 

tools, when oil-treated (buff- 

ing optional) 

stamped, all metallic exposed or decorative sur- 
finishes faces such as toasters; also 

used as undercoating 


electric signs, electric ranges, 
washing machines, etc. 


durable Color trademarks can be fused 


into surface 
Prefinished Metal: 
metal, wood, or no | of fabrication 


base 


out the detail 


speed and economy | all advantages of plating with- | great variety and | small appliance walls; decor- 
metallic ative banding and striping 


Molded Plastics all special shapes | resistant to water, oils, com- | unlimited (solid | many smaller appliances not 


easily produced; no | mon solvents, 


mild alkalies, | or mottled) 


subject to excessive strains 


finishing required organic and dilute mineral 
acids; temperatures to 350 
deg. F. Trademarks may be 


cast in mold 

Magnesium Alloys 
Aluminum, etc 

iron or steel of 

comparable rigidity 


Oil-base Enamels, etc. lowest initial cost | flexible and non-brittle only | unlimited 
while some of original solvent | 


metals, woods 
remains 


Nitrocellulose Enamels easiest and quickest | special varieties give desired | unlimited 


65°% or more light- | may be cast, forged or ex- | various finishes | business machines, devices 
er in weight than | truded; easily machined 


or anodic colors | where light weight is im- 
| portant 


formerly widely used on elec- 
trical products; now only for 
easy service 


and Lacquers to apply. Dry for | gloss, film hardness, polish- 


metals, woods second coat in 30 | ability 


min. 


Synthetic Resin Base | produces effect of | heat-hardenable varieties do | unlimited 
Enamels, Lacquers, etc. | coating of plastic | not char at 300 deg. F,; all 
by polymerization | characteristics 
special resistances 


metals, woods 


included 


Glyceryl-Phthalate Resins | extremely resistant | newest perfection of elasticity | unlimited 
to chipping, crack- | and adhesion. 
single-coating 


metals, woods 
ing, aging and abuse 









widely used on many types of 
electrical products 


plastics; 
may be 


refrigerators, production ma- 


Suitable for chinery 
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EIGN COUNTRIES 
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1es 
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ip- Appliance Manufacturer says: “TO INCREASE PROFITS ON ELECTRICAL APPLIANCES—REDUCE SHIPPING DAMAGE.” 


nel 1 
the eS ; , es Our dealers expect merchandise to reach them in A-1 condition— 
hat — 9 _—"* every item ready for immediate display and sale. That means faster 
turnover for them—which is profitable for us, too. To provide safe pro- 
ip- "te % tection for our goods in transit, we depend on KIMPAK Crepe Wadding. 
nt. A e o. Our shipping manager tells you why. 
eir 2 is y 2. Shipping Manager: 
me ht af ~~ ; 
Ost p zs ' - i sel 
‘ : ; . as Toabsorb shocks and jolts that 
1C- ; BaF his a 
P could cause chipping and nicking of 
, ” enamel or wood finishes, or scratch- 
Ing ing of brigt al re cl 
: ing of bright metals — we choose 
KIMPAK. It acts as a buffer between 
CAL 


product and crating. It’s soft and 
clean — free of dirt or grit that could 


mar the finest surface. 


3. You can protect every type of 
electrical appliance with kimpaK — 
from small fragile appliances to re- 


frigerators, ranges and radios — | 


e- 
cause KIMPAK comes in a wide 
variety of forms and sizes. In fact, 
there are rolls, sheets and pads to 


solve every packing problem. 


a You increase shipping room 


eficiency when you protect your 
shipments with KIMPAK — it’s as easy 
to use as a piece of string. Sim- 
ply lay it over large articles or tuck 
it around smaller items — there’s 
no fuss, no muss, no waste with 


KIMPAK. 


/ 1938 PORTFOLIO KIMBERLY-CLARK CORPORATION 
Gree. OF KIMPAK. ene 


Address nearest sales office: 


Learn more about KIMPAK. ‘Aad 8 South Michigan Avenue, Chicago. 
nearest Sales Office for FREE portfolio 122 East 42nd Street, New York City. 


of samples. 510 West = Street, aan Angeles 
* Reg. U. S. Pat. Off. & Foreign Countries Please send us the 1938 PORTFOLIO OF KIMPAK. 
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hnish for reflector bowls. In this service, tests indi- 
cate it is at least 30 deg. more efficient than vegetable 
pigments. 

Ot mineral content exclusively, porcelain enamel is 
the only inorganic finish now in general use. Its ad- 
vantages have led to some experimentation with various 
lorms of glass, and it is likely that the next few years 
may see some startling new ideas. Glass, of course. 
Is now used in such applications as lighting units and 


bowls accompanying food mixers. 


COLOR FOR PREFINISHED METALS 


MALLIER electrical appliances such as toasters, 
S backbar stove units, moderne lamps and toy electric 
trains make use of polished metal surfaces, as do also 
such larger “eye-appeal” units as permanent-waving 
machines. In normal production this means man\ 
operations, extra care and much labor for finishing, 
plating and polishing the surface after the product is 
completely manufactured. Prefinished metals save time 
and expense in such applications. Base metals of the 
prefinished group are usually zinc, steel, tin, brass. 
copper or nickel silver. The finish may be bright or 
satin chrome, gold, nickel or copper stripes, patterns 
or one of many bright colors—any of these flat, crimped 
or scored, in a variety of gauges and tempers.*  Pre- 
fnished metals come in large coils for machine produc- 
tion, in sheets and narrow widths for meeting various 
handing purposes. 

Comparatively recent is the improvement of the un- 
crimped prefinished metals by a paper-adhered covering 
which protects the mirror-like finish through all manu- 
facturing processes. Fabricating machines must. be 
adjusted to allow for the thickness of the paper, which 
Is removed after the product is completely made. 

The prefinished metals are suitable for forming, 
stamping and drawing. They may be used as the sole 
exterior wall, spot welded or soldered to metal. or ap- 
plied to wood. Spot welding (requiring special weld- 
ing tips) is best suited to the steel base metals. For 
soldering, the zine base metals are preferred. Stripes 
of prefinished metals are applied directly or formed 
over a wooden molding, to dress up such products as 
air conditioning cabinets and electrically-actuated coin- 
operated bagatelle game tables. Bands of polished 
aluminum or stainless steel are also used and develop 


ments in this field are numerous. 
MOLDED PLASTICS GIVE VARIETY 


ROM the standpoint of weight, appearance and ease 

of production, molded plastic cases are often used.t 
Urea resins have been approved for bowls on many 
I. E. S. lamps.  Stippled, corrupated or roughened 
surfaces can be produced as easily as smooth finishes. 
Colors, trademarks, designs and cutouts—even plug 
connections—can be embodied in the plastic mold. No 
finishing operation beyond the removal of mold fins is 
required. The finish and luster are as permanent as the 
plastic. The assembled product goes into its plastic 


t 


* See “Colored Metals to Stimulate Sales,” Ere rRICAI 
MANUFACTURING, November 1937. 
7 See “What's New In Plastics?” Evectre \L MANUFACTUR 


ING, April 1937; and “Making the Most of Plastics.” July 1937 








case, a few screws are tightened, and a long assembly 
and finishing operation is avoided. Nor are plastic 
cases limited to small size, as evidenced by the newer 
radio cabinets, one of which measures 18! , in. x 13! 
in. X 10'4 in. and weighs 10 pounds. 


> 


Plastics may be had in colors of varying transparency 

up to a new colorless non-phenolic type (methyl 
methacrylate resin) which equals the transparency of 
optical glass. Unique use for transparent plastics is the 
inaking of “demonstrators” in which the action of a 
switch or other device can be seen clearly, while the 
complete product has the size and shape of regular 
production. 

Molded plastics may now be obtained with specific 
electrical or mechanical strengths, determined by the 
combination of raw materials going into the mold. Low- 
loss insulation or dielectric strength or resistance to 
heat or charring can be emphasized. The cellulose- 
filled plastics are suitable for such uses as radio tube 
bases, switch plates, electric fan blades. The mineral. 
filled plastics offer greater heat and water resistance. 
useful in such applications as knobs, handles and trim- 
mings on electrical cooking appliances and X-ray ma- 
chines, or as frames for electric heaters. \ range of 
impact materials (useful for such devices as vibrators) 
provides strengths as necessary, up to a present limit 
of approximately 30 foot pounds per square inch. The 
greater the strength, the greater the cost. Among 
special plastics is one that, immersed in boiling water 
for a full year, shows no surface effects and only 
0.003 in. per inch increase in diameter. Another is 
unatfected by 5 per cent caustic soda solution. Besides 
hundreds of standard mixes, modification for special 
requirements is easily possible. In general all plastics 
are resistant to water, oils, common solvents. mild 
alkalies, organic and dilute mineral acids: but they will 
be disintegrated by strong acids or alkalies. 

Within molding limitations, odd shapes, interior bor- 
ings and undercuts may be had in the plastics, and 
metal inserts may be securely imbedded during the 
molding process. When necessary, molded plastics can 
be drilled, tapped or machined after production, al- 
though similar results (including threading) can be 
provided for in the mold. And, of course. molded 
plastics need not be fabricated in the electrical manu- 
facturer’s own plant. Reliable specialists will deliver 
the finished pieces, made to specification and ready for 
assembly. Laminated plastics are used in such applica- 
tions as facing panels, breaker strips for refrigerator 
doors, etc. 


LIGHTER METAL HOUSINGS 


HILE the plastics demand attention because of 

lighter weight and greater ease of manu factur- 
ing, many metals today also offer similar advantages. 
\luminum represents a saving of approximately 65 
per cent of the weight of iron or steel pieces of equiva- 
lent size and strength, and some magnesium alloys re- 
duce the aluminum weight by one-third more. 
choice of alloys is available. 


\ wide 
Lighter weight without sacrificing strength, rigidity 
or resistance to impact is a valuable factor. especially 


in many business machines where the trend is to port- 
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@ No pun intended. It is a fact! Every finishing operation but one (the 


mere wiping of the polished surfaces) on the bright metal parts of 
these modern products was completed before the parts were fabricated. 
Their gleaming nickel and chrome surfaces are the result of a great 
money-saving development — prefinished American Bonded Metals. 
Their durable coatings are the equal of the finest commercial plating. 
Hardly an important metal fabricator that does not use American 
Bonded Metals for some stamped or formed part. Now available with 
chrome, nickel, copper, brass or colored* coatings on steel, zinc, copper, 
tin and brass base metals. Twenty lustrous metal combinations in all 
— one of which will add to the appearance of your product and to the 
economy with which it can be produced. Remember — American 
Bonded Metals eliminate all costly finishing operations. Enjoy their 
money-saving advantages. Send for beautifully illustrated 32-page 
book in full color. Contains valuable technical data, specifications and 


hundreds of cost-saving applications. 


AMERICAN 
NICKELOID 
COMPANY 


12 SECOND STREET, PERU, IL 
SALES OFFICES IN PRINCIPAL CITIES 


NOW Available in : 

COILED STRIP il 
(also completely prefinished) Yall 
For AUTOMATIC MACHINES \U | | 


Y 


” 


JR <3 


* Tint-Metal (color coated) available on steel, zinc and tin base only. 
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ability. I:lectric typewriters and calculators, for ex- 
ample, gain sales appeal when their frames are made 
of lighter metals. Aluminum may also be printed, for 
use as clock, radio and instrument dials. 

These metals lend themselves to various finishing 
methods.* They are generally available in castings, 
forgings and extruded shapes as well as sheets and 
plates. Because they work easier in all operations in- 
cluding machining, production costs can be controlled 
quite well by their use. 


I RDINARY” types of oil-base enamels, etc., 

while comparatively inefficient, are still widely 
used when economy as measured in price per gallon is 
important (even though the higher cost of other finishes 
may be more than offset by decreased production time), 
or on applications where conditions of use are not such 
that the finish is likely to deteriorate over a reasonable 
time. Ojil-base finishes are flexible and non-brittle only 
so long and to the degree that a portion of the original 
solvent remains; in other words, the point at which 
older types of finishes lose their usefulness is the exact 
point when synthetic-base finishes function best, for 
the flexibility, hardness and durability of synthetics are 
impeded by unevaporated solvents. Over a period of 
time, moisture will penetrate (by diffusion) through 
almost any oil-base paint or finish. This condition is 
reduced in oil-base metallic paints (some of which, in- 
cidentally, now resist heats up to 1700 deg. F.) Syn- 
thetic resin base finishes have high resistance to pene- 
tration of moisture. 

Improved types of lacquers and japans are still much 
used for the black finish to which many machinery 
manufacturers cling. There are now also “rubber fin- 
ish” types of lacquers and enamels, particularly de- 
signed for switchboard use. Of one of these it is re- 
ported that a 0.001 in. film resists 10 per cent sul- 
phuric acid, fresh water and salt water for over 15 
days at room temperatures; and a film twice as thick, 
having a resistance of over 200 megohms, was unaf- 
fected by oil during 3100 hours in a transformer at 
212 deg. F. Stains, shellacs, bleaches, primers and 
lacquers for woods and veneers are far better today, 
too, than they were only a few years ago. These com- 
prise SO large a field of so little general interest to 
electrical manufacturers that they are not covered in 
this discussion. Titanium oxide pigments, perfected 
only ten years ago, permit whiter whites and clearer 
tones of pastel shades, both with great hiding power. 


NITROCELLULOSE FINISHES 


pie erypesans point to present-day finishes came with 
the commercial availability of low-viscosity nitro- 
cellulose lacquers and enamels. This group includes 
finishes with special suitabilities for wood or metal, in- 
door or outdoor use. Specific gloss characteristics, 
film hardness and “polish-ability’” may be obtained. 
The nitrocellulose lacquers (more brittle than syn- 
thetic-base enamels) are easiest and fastest for general 
applications. They usually air-dry in 5 to 10 minutes 


*See “What You Should Know About Aluminum,” ELec- 
TRICAL MANUFACTURING, December 1937. 
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(half the time of a quick-drying enamel) and the work 
can be masked for striping or even second-coated in 
as little as 30 minutes. When production speed is de- 
sired, these finishes are sprayed—a method that, by the 
spreading it causes, gives more uniform coverage. 
Automatic spray guns, set at various angles on a con- 
veyor line, can be used advantageously. Fuller-bodied, 
higher gloss finishes are obtained when the nitrocellu- 
lose base is combined with a phenolic resin base. 


SYNTHETIC RESIN BASE FINISHES 


ITH the constant development and improvement 

of all finishes, it becomes increasingly difficult 
to apply proper general terminology. When does a 
lacquer cease being a lacquer? Is the proper defini- 
tion of an enamel that it is of higher viscosity than a 
varnish and may contain fillers? And what of the sup- 
plier who says his new product is neither paint, varnish, 
enamel nor lacquer? There are literally more than 
2000 varieties of varnishes, enamels and lacquers whose 
bases are primarily synthetic. Each of these variants 
has been produced for a special purpose, with charac- 
teristics which make it most suitable for a certain task. 
The principle of them all is the same. The synthetic 
resin raw materials are dissolved in such solvents as 
alcohols, esters and hydrocarbons. The finish thus 
created is applied by dipping, brushing or spraying, 
the method depending on size, shape and design of in- 
dividual pieces as well as the scale of operations. The 
solvent is removed by air drying or baking, and there’s 
your finish—or at least one of its coats. 

The diversity of synthetic resin base finishes is so 
great that manufacturers of complete lines do not issue 
general descriptive literature, maintaining instead engi- 
neering staffs and laboratories to study all of the in- 
fluencing factors that may affect any product and rec- 
ommend one specific finish embodying all needed re- 
sistances. Generally it can be said that synthetic resin 
base finishes resist humidity, common solvents, soaps, 
mild acids, mild alkalies, oils and greases; they retain 
their gloss, do not readily accept surface abrasion, nor 
char at temperatures below 300 deg. F. They have better 
adhesion, superior elasticity and greater covering qual- 
ity than oil-base finishes. They produce, in effect, a 
thin coating of plastic material on the treated surface, 
by polymerization. The heat-hardenable varieties se- 
cure these effects immediately in the baking process; 
the air-drying finishes may take hours, days or weeks 
hefore thorough hardening throughout. Polymeriza- 
tion can take place in transit, warehouse, retail stock or 
use, if the finish receives no abuse prior to complete 
hardening. 

As with the plastics themselves, specific desired quali- 
ties can be embodied in each finish; so that while one, 
for instance, might be highly resistant to the destruc- 
tive action of human perspiration, another, equivalent 
in finished appearance, might break down quickly under 
frequent and continued handling yet still be resistant 
to oils, abrasion or other conditions. The identical 
finish may react or adhere differently on various base 
metals or woods. Each coat of a synthetic finish is 
considered equivalent in every way to several coats of 
any other finish. This is in line with the marked ten- 
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Quick Starting 


Made of aluminum, TORRINGTON BLOWER 
WHEELS are light in weight, a factor which facili- 
tates quick starting (as in automotive pistons) and 
saves power. Their patented construction breaks up 
resonance and minimizes noise — assures smooth, 
quiet performance at all times. Every wheel is perfectly 
balanced and given a running test before delivery. 


Write for latest bulletins giving guaranteed capacity ratings, detailed dimensions for all 
wheels and dimensions for housing scrolls. 


The Torrington Mtg. Co. 
Torrington «~ Conn, USA: 
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dency to favor the use of satisfactory single-coat fin 
ishes. Air-drying finishes avoid the expense of baking 
equipment, but every minute of drying time until the 
surface is dry to the touch is time when dust may po- 
tentially settle on the finish and mar its beauty. This 
is a vital consideration when it 1s remembered that no 
normal atmosphere is free of dust—and to achieve per 
fect conditions by an elaborate air-conditioning system 
may well be more costly than installing the baking 
equipment. In applying sec md coats of air-drying syn- 
thetics, it is usually necessary to do so within one hour 
or after 12 hours, to avoid the drawing of the solvent 
into the base coat with subsequent spoiling of the outer 
finish. Suppliers indicate the exact time limits on 
every finish. 

Heat-hardenable synthetic finishes* require baking 
temperatures ranging from 175 deg. F. to 375 deo. ¥., 
for time periods ranging from 15 minutes to several 
hours. Temperature and time depend on the finish 
used. the size and nature of the work, and the results 
desired. Initial coats are usually baked for shorter 
periods than final coats. The newest technique con 
sists of applying two or more coats immediately fol- 
lowing each other, then baking only once. Suppliers 
of finishes include time and temperature specifications 
in their recommendations. There 1s a tendency toward 
longer baking periods at lower temperatures, with the 
idea that this procedure creates a harder finish and 
preserves more of the color brilliance and gloss. This 
theory works well on white heat-hardenable enamels, 
where it has been found in several instances that 220 
deg. F. created an ivory to-yellowish tinge that was 
subsequently avoided by dropping the temperature to 
180 deg. F. and increasing the baking time. In direct 
opposition to this trend are the newest high-bake fin 
ishes, requiring 375 deg. F. or more for the purpose 
of speedier pri duction. 

Lleat hardenable synthetic resin base enamels (dis 
tinguished from varnishes by higher viscosity and the 
possible addition of fillers) are used to finish hundreds 

| electrical products from refrigerators down to the 
backs of floodlight reflectors.T 

Synthetic resin lacquers, applied thinly, are used for 
metal protection. The transparency of these lacquers 
retains the original appearance of such metals as brass 
and bronze, is quite desirable for highly finished 1 netals 
and completely protects the metal against perspiration, 
tropical atmospheres and temperatures as high as 350 
dee. F. The syntheti 
nitrocellulose lacquers, lessening fire hazards in produc 


c lacquers are less flammable than 


tion. Synthetic resin base lacquers usually contain con 
siderably more solid matter than “ordinary” lacquers 
thus offering the additional advantage of saree cover 
ing power. 
even in the very thinner used in its application. 


Important function of synthetic resin base varnishes 
is impregnation as well as surface protection—as in the 
case of armatures and coils, porous castings, porous 
ceramics, woods and other materials. Dipping is the 

\ breakdown by types ot products and methods of applica- 


tion will be found in “How to Select the Best Finish for Your 
NUFACTURING, December 1935; and 


Product,” ELectrIcal Ma \ 
“Binishing the Small Area Metal Products.” February 1936. 

+ See “Heat Resisting Finishes to \ ffect Product Desig Sr 
ELECTRICAL MANUFACTURING, June 1937 





The film created is infusible, and insoluble 






usual method of application when impregni ation is de- 
sired, ities a suction line is sometimes applied to 
the opposite side of each piece from that to which the 
finish is ap »plied. To remedy extreme porosity, a seal- 
ing solution is preferable. 

\nother new synthetic resin base heat-hardenable 
finish, just coming on the market, is particularly adapted 
to single-coating metal surfaces subjected to constant 
usage, such as business machines, where a dull sheen 
is preferable to a high eloss and light reflection is not 
desired. This product illustrates another phase of 
finish iene for it will not settle, skin or sepa 

-ate before application, even if stored for many months, 
and it is offered in different types for dipping and 
spraying. 

Textured finishes (crinkle or wrinkle) are erowing 
in popularity. These heat-hardenable synthetics pro- 
duce a satisfactory result with only one coat. They 
effectively conceal die era surface irregularities 
and small pits or flaws—all « f which would have to be 
polished out before applying a lacquer or enamel. By 
varying the time of air-drying before baking, or the 
oven time or temperature, the texture can be controlled 
from very fine to very coarse as desired. Slight tem- 
perature variations in the oven will cause no —— 
The rough finish is more mar-resistant and durable 
use. It will not show finger marks. If damaged, tee 
finish can be repaired easily and invisibly. Tonkin 
Gnishes should be used only when the product is not 
apt to be subject to severe soiling. Crackle finishes 
obtained by combining two different colors, each with 
a different vehicle—seem to be losing in favor. One 
disadvantage is difficulty of cleaning. 

\mong recent synthetic finish developments is a series 
of coatings based on oil-modified glyceryl phthalate 
(alkyd) resins. These may be applied by spray, brush 
or dip; baked or air-dryed. They are extremely re- 
sistant to rane chipping, cracking, aging and abuse. 
The np varieties are dust-free in 20 minutes, 
ack-free in 5 hours and hard for use in 12 hours. In 
as eroup are metal protective and anne finishes 
whose adhesion, elasticity and covering and hiding 
properties offer the possibility of single-coat protection 
with the advantage of color, for larger machines. A 
possibility no longer to be overlooked. 


TRADEMARK APPLICATION A FACTOR 


rene CTION of any finish includes the que stion of 
thee to apply the trademark. As previously pointed 
out. this can be done in the molding of a plastic or dur- 
ing the firing of porcelain enamel. Decalcomania 1s 
economical, but may peel or be scratched off unless pro- 
tected by a coat of transparent lacquer. Metal seals 
or plaques are sometimes used on more costly electrical 
Sialic Newest method of permanent trademarking 
is the use of snythetic resin base poster colors, applied 
through silk or copper screens. Long used for the 
marking of radio dials, this method is just beginning 
to come into general use. Two, three or more colors 
may be used, and great detail can be satisfactorily re- 
produced. Workers are easily trained in the applica- 
tion of this process. The results have the permanence 


of plastics. 
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“SLOTS” 


Brass nuts for electrical relay connections. Slightly 
unusual in that they were center-slotted from flat to 
flat, yet completed in one operation. To locate this 
slot accurately, special tools had to be devised; but 
doing unroutine things like this is ‘Peck Service” 
routine—one reason, perhaps, why so many customers 
keep coming back for some more of the same! 


FREE BOOK ON SPRINGS & TURNINGS 


More than a complete catalog. Users say it contains 
technical data indispensable in product design 


PECK SPRING S 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 
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12 Grove Ave., 


Plainville, Conn. 





BY KURZ-KASCH. 


done by Kurz-Kasch. 


Free Trial of the COLONIAL 
WIRE STRIPPER for 10 days 


..1n your plant! 


HERE ARE THE 
FEATURES: 


1.—Centrifugal action on double edge 
blades. NO SPRINGS WHATEVER. 


2. Dialed micrometer adjustment screw, 
for exact gauge, for stripping all kinds 
and sizes of wire 


3. Dise clutch and lever connected and 
under positive control of micrometer 
Pre ald 


4. Reversible type switch on motor, 
with ball bearings thruout 


5. Foot pedal and lever counter- 
balanced 


6. Face plate, bushed for all sizes of 
insulation, leads wire direct to center of 
Par) -TUr molt ret 3] 


AGAIN, IT’S KURZ-KASCH 


Probably the most talked about man's 
article today is the amazingly popular elec- 
tric razor. As in so many other fields, Kurz- 
Kasch has had a prominent role in its devel- 
opment. For example, ALL FIVE OF THE 
PLASTIC PARTS IN THE ULTRA MODERN 
SHAVEMASTER RAZOR ARE MOLDED 


Whatever the product . . . radio knobs or 
electrical instruments . . . large parts or small 
ones ... parts with deep draws and difficult 
contours . . . all such work is being regularly 


If you use molded parts, take advantage 
of the industry-old experience of Kurz-Kasch 
...of their extensive modern facilities. 


KURZ-KASCH, Inc., Dayton, Ohio 


Offices in New York, Chicago, Cleveland, Detroit, St. Louis, Los 
Angeles, Milwaukee, Dallas. 






There is no obligation 

attached to this offer— 
any rated company can try 
before buying. 


The COLONIAL WIRE 
STRIPPER gives exception- 
ally fast performance, is 
easy to operate, fool-proof 
throughout, and will mean 
real savings to you. 





Used by many of the largest 
electrical manufacturers in 
the country. Fully guaran- 
teed for fast performance, 
quality and construction. 
Send your wire samples and 
specifications so we may 
accurately gauge your needs 
before shipping machine 
and instructions. W rite 
today. 


PYRAMID 
PRODUCTS 
COMPANY 


2224 So. State Street 
Chicago - Illinois 


Also Manufacturers of E-Z HAND and BENCH TYPE Wire Strippers 
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National Electrical Manufacturers Association 


| Nema News 
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ONORS for six men active in the affairs of Nema 
H who have had electrical manufacturing industry 
service of 50 years or more were a feature of the 
mid-winter conference held in New York during the 
week ending February 12. Other noteworthy happen 
ings included: increase of the Board of Governors from 
30 to 36; announcement of a study of the provisions 
of the pending reciprocal trade agreement with the 
United Kingdom, Newfoundland and British Colonial 
I:mpire as being under way by Nema; and, report upon 
the status of the suit against Local 3 of the Interna- 
tional Brotherhood of Electrical Workers by 14 elec- 
trical manufacturers and by Nema, a suit of long 
standing now nearing the final stages. More than 400 
representatives attended the conference. 

To Sears B. Condit, president and treasurer of the 
Chase-Shawmut Co., whose active electrical manufac- 
turing industry career started in 1887; to edward R. 
Grier, chairman of the board, Arrow-Hart & Hege- 
man Electric Co., who began in 1887; to Samuel L. 
Nicholson, formerly assistant to vice president, West- 
inghouse Electric & Mfg. Co., began in 1888; to John 
H. Parker, president, Union Insulating Co., started 
1888; to Joseph Sachs, consulting engineer, Colt’s 
Patent Fire Arms Mfg. Co., started 1887; and to 
Kdward H. Sniffin, assistant to vice president, Westing- 
house Electric & Mfg. Co. were the 50-year recog- 
nitions paid. Each of these men received an engrossed 
certificate, presented by President D. Hayes Murphy. 


T was in the Starlight Roof restaurant of the Waldorf- 
Astoria hotel in New York that members of the 
National Electrical Manufacturers Association met for 
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In increasing the Board of Governor membership 
to 36 at the mid-winter conference, the association 
named the following: H. E. Blood, president and gen- 
eral manager, Norge division, Borg-Warner Corp. and 
\W. I. Parker, president, Standard Transformer Co. 
for terms through October 1938; Leo B. Harvey, presi- 
dent, Porcelain Insulator Corp. and Wylie Brown, 
president, Phelps-Dodge Copper Products Corp. for 
terms through October 1939; and A. I. Appleton, 
president and treasurer, Appleton Electric Co. and 
Thomas Evans, president, Merchant & Evans Co., for 
terms through 1940. 

Speaking of the Nema local labor union suit, \Walter 
Gordon Merritt, special Nema counsel, stated in part: 
“Local 3 has erected a Chinese wall around the metro- 
politan area and products in intrastate as well as in 
interstate trade are barred from New York City unless 
brought in under rules laid down by the union.” “These 
rules,’ Mr. Merritt said, “require that equipment must 
be unwired, and disassembled so that it may be as 
sembled and rewired by the Local 3 members. This 
so adds to the cost that these products are barred 
effectively.” 

How the City of New York pays a premium on 
every electrical maintenance job was cited by Mr. Mer 
ritt. He reviewed the testimony of Charles L. Eidlitz, 
who was the director-general of the Code of Fair Com- 
petition for the Electrical Construction Industry and 
impartial chairman of the Electrical Manufacturers 
Association of New York, Inc. How Mr. Eidlitz was 
paid by the electrical contractors as members of the 
Code and how he also benefited through payments to 
him by the manufacturers based on the amount of 
switchboards and panelboards sold by them in the 
metropolitan area, was explained by Mr. Merritt. 
Definite increases in the business of the local electrical 
manufacturers, having agreements with Local 3 and 
brought out in the testimony before the federal court 
were cited by Mr. Merritt. 


AT NEMA'S MID-WINTER CONFERENCE DINNER IN NEW YORK 


the traditional banquet. President Murphy presented the 
50-year service certificates to Messrs. Condit, Grier, 
Nicholson, Parker, Sachs and Sniffin at this dinner meeting. 
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lit Let CROWE Make It With METAL! 
ETAL is extensively used for decorative parts, refrigerator evaporator 
doors, housings, nameplates, radio escutcheons, etc., for use in connec- 
tion with a wide range of diversified products. It is well known for its superior- 


ity in Finish and Durability. 
ATTRACTIVENESS OF FINISH: Metal has great flexibility of finish— 


whether electroplated, enameled, oxidized, anodized, etc. It permits varied 
effects and color combinations. Striking contrasts, harmonious or neutral 
designs, are secured. 


DURABILITY: Metal is durable! It gives great serviceability. It retains its 
original design and clearness of detail. It remains attractive longer, sustaining 
its appearance and prolonging its utility. 


CROWE QUALITY: Crowe Quality—in Name Plates, Escutcheons, Decora- 
tive Trim for Refrigerators, Automobiles, Radios, Stoves, Electrical Appliances, 
and many other outstanding products—is known the world over! Used 
by leading concerns in varied lines of business. Crowe Products are made of 
Metal and can be readily adapted to your requirements. 
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Ask about our Engineering Service ] 
and Request Descriptive Bulletins. 





Made of Metal, this Crowe Quality 
None Pie—civonivm oes, rites CROWE NAME PLATE & MANUFACTURING CO. 
attractiveness of finish. 1783 Grace Stree-—CHICAGO, ILL., U. S. A. 
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MOTOR SPECIFICATIONS 


for designed-in power applications 


Engineers and designers of machinery, appliances and equipment will find on this and following pages 
a monthly maintained data guide, detailing mechanical and electrical characteristics of available power 


units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the ‘Current’ column, by the following key: 


SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS f—Low starting torque, low start- 


Q9—Split-phase 12—Saquirrel Cage 13—Wound sale Clan aie ) 
3—Resistance-start a—Normal torque, normal starting thunbliahs evthe — 
4—Reactor-start current. 15—S ate ‘ 
5—Capacitor-start b—Normal torque, low starting 16—Sh ded 1 
6—Capacitor (condenser) current siteceniaciniia 

7—Series c—High torque, low _ starting 

8—Repulsion current. 


9—Compensated repulsion d—Hisgh slip. SPECIAL PURPOSE MOTORS 


10—Repulsion-start induction e—Low starting torque, normal 17—Two-power motors 
11—Repulsion induction starting current. 18—Torque motors (reversing-duty cycle) 





VOLTAGE . . . Manufacturers furnish standard voltage motors (110-290, etc.) only, unless also indicated in “Low Voltage” column. 


MOUNTING . . . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones as 
well, under ‘“Vertical.” 








































































































































































































































MOTOR HORSE- O BEARINGS, MOUNT- BUILT-IN 
MANUFACTURER | POWER CURRENT |<] LUBRICATION FRAME ING FEATURES 
: 1 | Jele] | | | 
For complete ad- ~ S D | a re) 4| | a 
a cea a Bs O Be) toa a! | |S)2le So g 
dresses of com . . ts oOo} {|¥I i | 1A |. a = 
: " > $ o | 7 j= e S 
panies listed refer O & Blo] 2] I a1 | % - & & 
to “Motors,” in : fe 0 ; a 24| 2|"9 H | % cla 3 ClSlz 
- — [else © | be v =|0 wm|2| S| <| ln}! -| |o w| S| & 
Classified Index 5 = S15 D Sis wl oi. 4 = »| SF Si0/ Be e13is 
: aa = ci-~ n| & ~ | we > Cl ol2 Si ql ol at al| dic as Slsits 
section of this issue w bol 41% * .2| 914 e|..1S =| wo 4iSP Sl SlSivlo] es) es 
= o| > Sis OU Ol 21e 2) =| Sl SlSISPSIAlSP el eisi Si ble 
= 315 le : ELS a| & O/S/S/ Ele asl 2/3) 8|/ 3/215 
= Si 5 miley a Ale 5 ~| Y SIiminiotimdicl=ie on lek ' 
a =1C |e AliPl|— 0 1N FRAO RAIN )O;SlO)/R/O 
x | |x x x x | x 
x : x x 
Baldor Elec. Co. x x RRL ERX x x}x|x 
x Sixixiz x LOLs 
x x|x|}x|x x Rexx 
x X|X|X/|X/x| x xE= x | 
Sie xix x cre x | 
Barber-Colman Co. x|x|x x x et) ie 
sis x ey fo Dar © ie 
| 
Bodine Elec. Co. x x Six) (xetia} x | |x| 
x x ix] [xbaixpsix |x 
x x x|x| |xIx|x|xIx 
x x xix x}x|x x | |x 
x x x |X SSA Ras) i x 
(Frames interchangeable) x x x|x xix|x|x]Ix | | 
Brown Inst. Co. x |x x | x x | 
(Div., M-H Reg. Co.) x |X x x | x | 
Delco Appliance Div., x six x ixix|xix 
G. M. Sales Corp. x xXx SEX 
x x|x|x|x]x 
Delco Products Div., x} | 
G. M. Corp. x x oid 
x x | | x | 
sic cpccevahsi ea i beac 
Diehl Mfg. Co x|x|x}]x]x x |x sixi | 
x|x/x x x |x xix x|x 
¥lzixixiz x |x 1x|x| | x 
x x{x|x x |x }x |x] x 
Sreiciztxzhzi<1s x|x|x 
x x x 
x x | 
(Reversing automatic start, x Six 1s ris | 
and two-power switches, x x x ee 
built-in) | 











(Continued on page 72) 
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O matter what you require in fin- 

= ao ished contacts or in contact ma- 
Ui I /a, rs terials, we can supply it. All the 
metal we use is scientifically con- 
trolled during refining. It is of defi- 


z= © _— i d rying purity with pre- 

ee . nite and unvarying p y P 
TYPE ae) determined and uniform crystalline 
SOLDER BACK structure which assures positive work- 
ing qualities and consistent perform- 


ance. Get in touch with us, what- 
ever your requirements may be. 





LAMINATED INLAY 





STRIP 








BAKER & CO.. |G. 


A SMELTERS, REFINERS AND WORKERS 
LP Fe OF PLATINUM. GOLD AND SILVER 
Ja vit 113 ASTOR STREET, NEWARK, N. J. 


SHAPES 





NEW YORK SAN FRANCISCO CHICAGO 


SEALS HERE 
by bronze ring pres- 
Pp Fi A Y S Serdar l 
iTS 


FOR ANY INDUSTRIAL 
REQUIREMENT — 


































SPRINGS 


give evenly distrib- 
uted pressure on 
bronze seal ring. 


@ Series AQA Relay 
equipped with Mount- 
ing Bracket, Cover 
Guide, and Cover. A 
standard model for gen- 
eral uses where require- 
ments cal! for rapid 
switching of one or 
more circuits. 





SEAL 


GUIDE PINS sliding in wells in housing to avoid tor- 


sional strain on diaphragm. 


@ The Automatic Electric line of relays includes 
quick and delayed action types, sensitive and heavy 
duty types, mechanical locking types, polarized 
relays, etc. Available with any contact combination 
and for operation on D. C. or A. C. circuits of any 
voltage. 







DIAPHRAGM of oil and waterproof fabric resists heat up 


Write for complete illustrated catalcg of relays, to 220° F., Metal used for constant temperatures above 220° F 
stepping switches, electric counters, solenoids, keys, 
and other electrical control accessories. Address 


Engineering data furnished on request. 
American Automatic Electric Sales Company, 
1033 W. Van Buren St., Chicago. 


Then aaaaantia@ (sITS Bros. Mec. Co. 


CONTROL AND SIGNALING EQUIPMENT 1840 S. Kilbourn Ave. Chicago, Ill. 
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C.; reversing switch on 
Ohio Elec. Mfg. Co. 


D.C.) 


General Electric Co. 


la 





panies listed refe 


For 


dre 





(Two-power & reversing 
(Automatic start switch on 


(Reversing switch built-in) 
switches built-in) 


Robbins & Myers 


Leland Electric Co. 
Master Elec. Co. 


A. 





(Wool yarn for bearings) 
Kingston-Conley El. Co. 


to 

( 
Dumore Co. 
1] wo-power 
switches built-in) 
Electric Specialty Co. 
Fairbanks, Morse & Co. 
Haydon Mfg. Co. 
Holtzer-Cabot Elec. Co. 
Janette Mfg. Co. 
Kendrick & Davis Co. 
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PILOT-FAILURE 


means DANGER OR DOUBT 


.-- build-in these long-lived signal lamps 





ly Watt, 115 Volts—G10 Bulb, Supplied in 1 Watt for 220 Volts 


When you build pilot lamps into your equipment, why 
risk the doubts and dangers that can result from sudden 
failure of the pilot? After all, the protection the pilot 
lamp affords may be a vital link between the user and 
your reputation for building a safe, dependable product. 

Neon Glow Lamps have a useful life of 3,000 hours. 
Even more important, they do not “wink out” suddenly 
and leave equipment unprotected. A gradual loss of 
light output gives a warning of necessary replacement. 


Glow lamps have no filaments and are highly resis- 





Y%y Watt, 115 Volts—T4¥2 Bulb 1 Watt, 115 Volts—G10 Bulb 
Supplied with Candelabra 


Screw Base Only 


tant to vibration and shock. They operate by cold- 
cathode electronic discharge, with the characteristic 
orange-red color of neon light sources. Energy con- 
sumption is negligible—from 1% to 3 watts. They are 
available in a range of sizes and types adaptable to 
every need. 

The complete line may be obtained from your lamp 
jobber or electrical wholesaler, or, for further details, 
write the General Electric Vapor Lamp Company, 887 
Adams Street, Hoboken, New Jersey. 





2 Watt, 115 Volts—S14 Bulb. 
Finish—Clear, Sprayed 
Red or Yellow 


3Watt Bulb S14. Finish—Clear, 
Sprayed Red or Yellow 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 
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Signal Elec. Mfg. Co. 


Smi.h Corp. F.A. 


Speedway Mfg. Co. 


Utah Redio Products Co. 


Wagner Elec. Corp 


IVool yarn for bearings) 


Westinghouse Elec. & 
Mfg. Co. 
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Integral (1 to 
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Constant 
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WILMINGTON FIBRE SPECIALTY COMPANY 
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ANOTHER USE 
FOR WILMINGTON 
VULCANIZED 


This common 

application for 

WILMINGTON VUL- 

CANIZED FIBRE is but 

one of the thousands of 

varied electrical uses for which 

this material is peculiarly 

adaptable. Your product has 

one or more parts that can be 

fabricated from it—and, very prob- 

ably, fabricated at less cost... . May we help you 
determine its possibilities for your use and estimate 
the savings you can make? Send a sample, blue 
print or sketch of likely parts; we'll give your in- 
quiry prompt, courteous attention. And, there's no 
charge or obligation. 


ACTURERS OF GENUINE VULCANIZED 
WILMINGTON, DELAWARE 
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Check these Advantages 


| agzinst your present coil-winding equipment! 


x Winds up to 28 coils at once. Automatic cutting and inserting. 


= Double winding arbor for rapid changeover. Graduated tensions for recording settings. 
Two-piece arbor construction cuts handling A s : 
time. ccurate wire turn location. 
|x Two separate paper rolls of insulating paper. Space-winding and mid-tap attachments. 


Write for bulletin. Address P. O. Box 1605. 


UNIVERSAL WINDING COMPANY 
PROVIDENCE, R. I. 


DUOsMATIC COIL WINDER 


winds up to twenty-eight coils at once . . 


ON re ee 
Kw 


| 


WILLIAM BRAND & COMPANY 
268 Fourth Ave..N. Y. 217 N. Desplaines St., Chicagg 
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LARGER 
2 GREASE 
CAPACITY 


**9000-DD” , with double Metal Seals, here shown; 
also made as “‘9000—-D” with Single Metal Shield. 





NO SEAL DRAG 


IN “9000” SERIES (Feltless) 
SELF-SEALED BEARINGS 


Interchangeable in dimensions with 
felt seal bearings. 

Employs simplified, inwardly ex- 
tending, flanged metal shields which 
do not rotate and cannot ‘‘foul’’ other 
rotating seal parts. 

Seals are highly efficient in retain- 
ing grease in either horizontal or 
vertical position. 

Simple seal occupies less space 
within bearing than felt seal, PROVID- 
ING GREATER GREASE CAPACITY AND A 
MORE LASTING LUBRICANT SUPPLY. 


Metal seals, though close fitting, 
clear recess on inner ring, ELIMI- 
NATING “DRAG” OR FRICTIONAL 
RESISTANCE and power loss, and pro- 
viding higher starting speeds and in- 
creased efficiency. Seals cannot wear 
and are permanently effective. 

Totally sealed against foreign mat- 


ter, providing absolute cleanliness at 
all times. 


‘AVRMA-AVFFMANN 


PREUSIVN BEAKINGS 


BALL, ROLLER AND THRUST 


NORMA-HOFFMANN BEARINGS CORP'’N. 
| STAMFORD, CONNECTICUT, U.S.A. 








NIPERMAG 
PVA CRI ee VA tLe 


iiesidaniials permanent magnets of nickel 
aluminum alloys are cast and ground to meet 
your requirements. Our extensive experience 
and complete engineering and testing facilities 
assure you of correct design, highest magnetic 
efficiency, uniformity of product and depend- 


ability of service. 


Our engineers will be glad to cooperate with 





you on the solution of your problems without 
obligation. Full technical data and informa- 


tion upon request. 


OU FN GU MR ett) evel, 


Magnet Alloy Division 
STAMFORD, CONNECTICUT 



























































RE-DESIGNED FOR DIE CASTINGS 


(Continued from p. 34) 


signed to assure quietness without wear or loss of 
fitted. (e) lubrication 
ficiently large to make renewal of the oil supply neces- 
(f) Drip-proof end 
shields designed to allow ample ventilation, but to pro- 


power is Provision for suf- 


sary only once or twice a year. 


tect against dust and liquids which may fall on the 
motor and from injury by contact with moving parts. 

Ignition of fuel issuing from the burner nozzle is 
by spark discharge, the current coming from a sturdy 
connected through ceramic in- 


transformer special 


nickel-chromium electrodes designed to 
heat This 
grounded at its mid-point to equalize voltage stresses, 


sulators to 


withstand and arcing. transformer is 
and is of sufficient size to ensure cool operation. It 
contains a built-in unit designed to avoid radio inter- 
\s ignition is of the intermittent type, cur- 


rent consumption is minimized, electrode life is pro- 


ference. 


longed, and the chance of ignition failure is reduced 
practically to the vanishing point. The transformer is 
mounted in a neat steel housing below the air regulator, 
and only a pair of very short leads is required to con- 
nect it to the ignition electrodes, all high tension ter- 
minals being protected within the lower section of the 
die-cast blower housing and its outlet tube. 

In a recess provided under the cover plate in the 
back part of the blower housing is a terminal block of 
phenolic plastic to which all electric connections are 
The only external leads are carried in short 
BX to the motor and transformer, aside 
from those not really a part of the burner unit, which 
are connected to the power source, and to the external 


made. 
lengths of 


control units mounted separately on the furnace and 
the This for 
neat and convenient wiring and for clean appearance. 


room thermostat. arrangement makes 
Before assembling the electrical and mechanical ac- 
units to the die-cast housing, the latter is 
fastened by a single bolt to a three-legged cast iron 
As 
this is a very simple and inexpensive casting in which 
weight is an advantage, and the casting can be turned 
out quickly by any iron foundry, it does not involve the 
chance of delay or so high a cost proportionately as did 


CeSSOTY 


base so designed that it requires no machining. 


the cast iron housing on the former model. This base 


is supported on three studs in cored holes. The lower 
end of each stud rests on a spring, and is fitted with a 
pair of cork washers acting as snubbers, as shown in an 
accompanying drawing. These supports prevent vibra- 
tion from being transmitted to the floor. Possible trans- 
mission of slight vibration to the furnace is prevented 
14 in. cork strip at the point where the 
blower outlet tube is set into the die-cast housing. Thus 
the unit as a whole is isolated and any chance of am- 
plifving vibration and consequent noise is avoided. 

As will be seen, the major elements in the assembly, 
as well as the major factor in lowering costs and 


by inserting a 


avoiding delays and machine work in production, are 
the die castings. That they perform their function well 
is apparent not only from the foregoing, but by service 
records of many burners now in the hands of users. 
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DELCO 


APPLIANCE 


MAKES 


= 


OF THIS NEW SPLIT 
PHASE MOTOR which en- 
ables us to serve, with a standard 
model, any need for this type 
within the range of 1,100 to 1/6 


horse power. 


That’s why we emphasize the fact 
that it would be worth your while 
to send us data about your appli- 
cation. We can probably save you 
time and money and give you a 
sturdy quality motor designed for 


trouble-free operation. 


A glance at the illustration gives 
you an idea of the design, but you 
should have a sample on your desk 
to appreciate its quietness and free- 
dom from vibration, its impreg- 
nated windings, cushion mounting 


and all its other Deleo features. 


Our engineers will be glad to 


make recommendations. 
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IT’S RIGHT 
FOR OUR JOB! 


AND IT’S A 
STANDARD 
MODEL, TOO 


LS Ae 






































Greater Design Flexibility... 


WORTHINGTON 


MULTI-Y/ DRIVE 


with 


GOODF YEAR 
EC CORD BELTS 







Bias-woven Hich-tension 
envelope...— ection 
takes the wear 
without strain 
a8 
High- \ Load. 
compression carrying 
section cord 


HIGH LOAD CAPACITY 
... LONG FLEXING LIFE 


25,000 STOCK COMBINATIONS 
... UNLIMITED SPECIALS 


A New Handbook 


of Multi-V-Drive 
Selection Tables 
and Engineering Data 






Send for a copy 


/ Use coupon 
/ below..write 
...0F phone 


District 
Offices 
and 
Dealers 
in 
Principal 
Cities 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
HARRISON, NEW JERSEY 


Send me a «>py of the Handbook of Multi-V-Drive Selection Tables 
and Engineering Data 
ae nm —_— : slide 


Firm 


Address 





Maximum Belt Drive eed ted b% 








What's Going On— 


ELECTRICAL ENGINEERS CITED 


Selected from a list of 60 candidates, Dr. Chauncey 
Guy Suits has been chosen as the outstanding young 
electrical engineer for 1937 by Eta Kappa Nu, honorary 
electrical engineering association, and was_ presented 
with the annual award at the winter convention of the 
\merican Institute of Electrical Kngineers. Associated 
with the General Electric Company since 1930, he has 
made many contributions to the electrical industry and 
is author of a number of papers which have been pre- 
sented before engineering and scientific societies. 

Recipients of certificates of honorable mention were 
Leonard L. Carter, Philo T. Farnsworth and Clitford 
\. Faust. 


ENERGY OUTPUT SLIGHTLY LOWER 


lor the week ending February 12 electrical energy 
output was 2,052,302,000 kw.-hr., a 6.7 per cent de 
crease in comparison with 2,199,860,000 kw.-hr. in the 
corresponding week of 1937 according to data pre- 
pared by the Kdison Electric Institute. Total output 
for the four weeks ending February 12 amounted to 
8.342,685,000 kw.-hr. while in the like 1937 period 


8,872,368,000 kw.-hr. were produced. 
HORTON REPLACES CARSON 


Ittective with this issue 
H. LL. Horton becomes As- 
sociate Editor of ELEC- 
rRICAL MANUFACTURING 
replacing R. W. Carson, 
who has left the staff to ac- 
urvely advance the interests 
of his own Instrument Spe- 
clalties Company of Little 
Falls, N. J. 


Mr. Horton, who has for 





several years been man- 
ager of the Statistical Department of the National 
Klectrical Manufacturers’ Association, was formerly a 
member of the staff of this publication and is well 
acquainted in this industry. He is a graduate of Wor- 
cester Polytechnic Institute 
and has been active also in 
practical electrical engineer- 
ing work, 

The Instrument Special- 
ties Company, of which Mr. 
Carson is the owner, manu- 
factures high grade pre- 
cision springs to certified 
specifications, precision in- 
struments for storage bat- 
tery testing and electronic 
micrometers. 


ELECTRICAL MANUFACTURING 










cey 
ung 
rar 
ated 

the 


ated 
has 
and 


pre 


VeCTe 
ford 


ergy 
de 
| the 
pre 
tput 
d to 


‘riod 


ional 
rly a 
well 
\ Or 
itute 
sO in 


Neer 


‘clal- 
Mr. 
lanu- 
pre 
tified 
) in 
bat- 


ronic 


RING 





YOU'LL FIND THE 
RIGHT ANSWER 














TENITE MOLDED 
OVER DIE-CASTINGS 


Low cost, rigid strength, lustrous beauty, and permanence of 
finish, are among the many advantages to be gained by molding 
Tenite or other cellulose acetate materials over metal die-cast- 
ings by the extrusion method. The Empire Hand Stamp here 
illustrated affords a splendid example of what can be accom- 
plished by this process. 




















































Because of the need for sound engineering and modern pro- 
duction facilities, the Eagle Stamp Works brought this job to 
Chicago Molded as a matter of course. May we discuss your 
next plastic molding job with you? 


CHICAGO MOLDED PRODUCTS CORPORATION 
2144 Walnut Street Chicago, Ill. 














































This catalog shows Dayton V-Belts and Pulleys imme- 
diately available for appliances and small machines... 
any fractional horsepower, any speed ratio, any center 


distance. 
Dayton Standardized Drives simplify designing... 
FELT SOLVES MANY reduce manufacturing cost... assure most satisfactory 


PLANT PROBLEMS 


Few basic materials have the wide range of usefulness 
of felt in plant maintenance and operation. Vibration 
reduction, sealing, packaging and insulation are four of its 
major services. Western's 38 years of experience have 
brought these wool, hair and jute felt products to a high 
degree of perfection in air conditioning, electrical and 
mechanical uses: 





service. The patented, exclusive construction of Dayton 
V-Belts gives them greater flexibility, quietness, endur- 
ance. They do not squash, stretch, twist, vibrate. They 
pull better and last longer. 

Ask for the catalog. And remember, there are Dayton 
V-Belt Drives for all horsepower requirements. 


fi . GASKETS STRIPS SHEET FELT 
hy GASKOFELT WASHERS WICKS THE DAYTON RUBBER MEG. CO., DAYTON, OHIO 
GL TOPACK ag World's Largest Manufacturer of V -Belts 


Complete Stocks for Immediate Shipment 


ee aepiy 


HAIR FELT MOULDED PARTS 


IN ROLLS OR CUT TO SIZE. WRITE FOR 
FREE SAMPLES ON ANY SPECIFIC USES. 


WESTERN 
FELT WORKS 


4029-4115. Ogden Avenue Chicago, Illinois 


| Largest Independent Manufacturers and 
Cutters of Wool, Hair and Jute Felt. 
- Established 1899 


BRANCH OFFICES IN ALL PRINCIPAL CITIES STANDARDIZED FRACTIONAL HORSEPOWER 


V-BELT DRIVES 
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Official 
Seal- 
breaker 
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‘The highest-priced bearings in the world are 
used in Fairbanks-Morse motors. Neither dust 
nor dirt is permitted to compromise their 
efficiency. Delivered sealed, they remain sealed 
until the moment an official “seal-breaker”’ is 
ready to install them. Thus, bearings are pro- 
tected. Thus you are assured of ideal lubrication 
— greasing is required but once a year. The oil can 
goes out when F'-M Ball Bearing Motors come in. 
These precautions are typical of F-M_ pre- 
| cision in every process of motor building. That’s 
why F-M motors serve you long and well. 
Fairbanks, Morse & Co., 600 South Michi- 
gan Avenue, Chicago, Ill. 
35 branches at your 
service throughout the 
United States. 


7352-EA40.139 


MORSE 
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WHAT'S GOING ON 


NEW WESTINGHOUSE DIVISION FORMED 


Reorganization of manufacturing facilities at the Bloom- 
field plant of Westinghouse Electric & Mfg. Company 
has resulted in the formation of a special products 
division to include the design, manufacture and sale 
of electronic tubes. Under the management of H. J. 
Hoffman, the new division will continue to make a 
complete line of radio transmitting tubes, special ultra- 
violet devices, electronic tubes, x-ray tubes and asso- 
ciated rectifiers. \Vith the movement of industrial tube 
design from East Pittsburgh to Bloomfield, all phases 
of manufacturing and engineering are now concentrated. 


FERGUSON ELECTED PRESIDENT 


Robert W. Ferguson, connected with the Star Porce- 
lain Company for 22 years, was elected president and 
general manager succeeding Frank F. 


resigned. 


Gardinor who 
Mr. Ferguson, prior to his present position, 
was vice president and assistant general manager in 


charge of sales. 


MACHINE TOOL INDEX SHOWS DROP 


Combined index of new machine tool orders for Janu- 
ary was 118.4 as compared with 142.7 in December, a 
decrease of 17 per cent, and 200.3 in January 1937, a 
decline of 40.8 per cent. Data compiled by the Na- 
tional Machine Tool Builders Association indicate that 
domestic orders, which accounted for 43.2 points of the 
total index, were down 19.2 per cent from December 
and 72.2 per cent from a year ago, reaching the lowest 
figure since February 1935. January foreign index of 
75.2 dropped 15.7 per cent from the previous month 
cent from the corresponding 


J 
fr 


and increased 70 per 
month of 1937. 


ORDERS CONTINUE DECLINE 


"| Bookings for 
electrical goods 
orders in the final 
quarter of 1937 
reached the 
year’s lowest 
level, declining 
15.5 per cent 
from the preced- 
ing quarter and 
20 per cent from 
the}fcorrespond- 
ing period of 
1936 according 
to statistics re- 
| | leased by the 
Department of 
|| Commerce. 
| | However,  totai 
| | value of new 
orders booked 
during the year 
showed an_ in- 
crease of 21.8 
per cent as com- 
pared with 1936. 
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y Pittevis and whenever electrical insulation of known 
physical, chemical and dielectric characteristics must be used, you 
will discover first call going to INSUROK, the superior plastic, 
developed by Richardson to meet the almost limitless demands of 


the electrical industry in its widely diversified requirements. 


Whatever your plastic needs — panels, rods, tubes, sheets, punch- 
ings, moldings of difficult and intricate design, parts or completely 
finished products—you will find it to your profitable advantage to 
choose INSUROK—not only because of the unmatched excellence 
of the product itself, but to avail yourself of Richardson technical 


service and production facilities. 


A request will bring complete details and, if you wish, a call by a 


member of the Richardson technical staff, without any obligation. 
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The RICHARDSON COMPANY 


Melrose Park, (Chicago) Ill Founded 1858 Lockland, (Cincinnati) Ohio 
New Brunswick, N. J. Indianapolis, Ind 
Detroit Office: 4-252 G. M. Building, Phone Madison 9386 
New York Office: 75 West Street, Phone Whitehall 4-4487 































































WHAT'S GOING ON 


PRODUCT SALES DEVELOPMENTS 


Refrigerators. Domestic sales for December 1937 
totalled 101,881 units valued at $9,275,845 compared 
to 112,119 valued at $9,571,751 in December 1936. 
Yearly statistics, as compiled by the National Electrical 
Manufacturers Association show a total of 2,203,335 
domestic units sold in 1937 with a valuation of $188,- 
974,199 while 1936 sales amounted to 1,892,378 valued 
at $153,748,132, a 16.4 per cent gain. 





Oil Burners. Shipments totalled 8,239 in December 
1937 as compared with 11,300 in December 1936, a 27 
per cent decrease, according to the Department of 
Commerce. Burner shipments for the year were 193,- 


180, a drop ot 1.9 per cent trom 196,877 in 1936. 


Washing Machines. Household washers shipped in 
December amounted to only 55,843 against 93,532 in 
the corresponding 1936 month, a decline of 40.2 per 
cent. For the twelve months ended December 31, ship- 
ments totalled 1,642,019, as reported by the American 
\Vashing Machine Manufacturers Association, in com- 
parison with 1,729,135 in 1936, a decrease of 5.04 per 
cent. 


Everything you need in a slot insulation, you'll find in Man- 
ning papers. Because of their selected stock and carefully 
controlled processing, they have unusual TOUGHNESS. = Ironers. December shipments of 9.180 declined 37.9 
Natural shrinkage during manufacture gives them | per cent from the 14,777 shipped in like 1936 month. 
STRETCH, so that they do not tear when coils are pounded. 1957 mie — amr “ ones = shgnt drop 
Because of their CHEMICAL PURITY, Manning papers | 17M the previous year's figure of 180,281. 

have longer life under continued heat Vacuum Cleaners. [Electric vacuum cleaner sales by 


and do not become brittle. A special OTHER members of the Vacuum Cleaner Manufacturers Asso- 
MANNING ciation established a record during 1937, totalling 1,- 


mechanical finishing process insures high = : § eon 
DISTRIBUTORS 706,336 units as compared to 1,510,953 in 1936, an 


DIELECTRIC STRENGTH. To prevent 


F : Pittsburgh increase of 12.9 per cent. 
ground failures, specify Manning papers. Earl B. Beach Co. 
vere Paint, Varnish, Lacquer and Fillers. December 
MANNING 300—Highest quality non-chemical St touts 


L ales had a value of $18.621.000 c ared with $29.- 
Pb seca sales had a value of $18,621,000 compared with $29, 
all-rag paper. Extremely tough. Superior heat shee a ; ; ‘ = 

seitibeeednon 465,000 in December 1936, according to estimates of 


aging qualities. All sheets are given an over-all los Angeles 


dielectric test at 300 volts per mil. C. D. LaMoree 
1325 San Julian St. 


MANNING B—Highest quality non-chemical San Francisco 
C. D. LaMoree 


50% rag paper. Unusually tough. Good heat 1889 Mission St. MEETINGS AHEAD 


aging qualities. A superior paper at a lower price. Seattle : . s ; 
C. D. LaMoree American Society for Testing Materials. Re- 
305 First Ave., So. gional meeting, March 7-11, Rochester, N. Y. R. E. 


Philadelphia Hess, 260 S. Broad St., Philadelphia, Pa. 


Staub-Towle Co. American Society of Tool Engineers. First annual 
ee See convention, opens March 9, Detroit, Mich. A. F. Den- 
Boston ham, 5928 Second Blvd., Detroit, Mich. 


oe Machine and Tool Progress Show. Sponsored by 


10 High St ; 3 < ~peae = e 
? \merican Society of Tool Engineers. March 9-12, 
= Detroit, Mich. A. F. Denham, 5928 Second Blvd., De- 


troit, Mich. 

Western Metal Congress and Exposition. March 
21-25, Los Angeles, Calif. W.H. Eisenman, 7016 Euclid 
Ave., Cleveland, Ohio. 

Eighth Packaging Exposition. Sponsored by 





SEND FOR DATA SHEETS 
“HOW TO SELECT SLOT INSULATING PAPER” 








A A Ae A A SS A American Management Association. March 22-25, Chi- 
Insulation Manufacturers Corp. cago, Ill. Clapp & Poliak, Inc., 232 Madison Ave., New 
565 W. Washington Blvd., Chicago Vote N-*¥; 


NAME 
COMPANY TITLE 
ADDRESS 


American Society of Mechanical Engineers. 
Spring meeting, March 23-25, Los Angeles, Calif. C. E. 
Davies, 29 W. 39 St., New York, N. Y. 

National Industrial Service Association. Con- 

National Distributors vention of electrical service shops, April 25-27, Chicago, 
INSULATION MANUFACTURERS CORP. Ill. W. J. Wheeler, 500 Fifth Ave., New York, N. Y. 

565 West Washington Blvd. 42" 1105 Leader Building . National _Electrical | a ae 

nfl atte oo. Parner Tee Spring meeting, May 15-20, Hot Springs, Va. ee 


Donald, 155 East 44 St., New York, N. Y. 
DETROIT © MILWAUKEE © MINNEAPOLIS ¢ PEORIA 
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Special shapes 
made to meet your 








er specifications and 

blue prints. Forty 
p- years experience. 
an Send us your 

inquiries 

. THE AKRON 
el PORCELAIN 

COMPANY 
7 Akron, Ohio 
th. 
Op 
by 
. 
an MOTORIZED SPEED REDUCERS 
- TIMMS SPRINGS ARE MADE | 16 DIFFERENT TYPES 


- TO THE SPECIFICATIONS ON | ee 
MOTORIZED SPEED REDUCERS 
~ YOUR BLUE PRINT. 


1/20 H. P. TO 7 1/2 P. P. 








HAVE OUR QUOTATION 
ON YOUR FUTURE PUR- 
CHASES. 


ee, 
y BUY GOOD SPR INGS aa Illustrating type SG—helical gear—parallel countershaft— 


reducer. Particularly well adapted for driving machine 
V tools. Gear head can be turned 360°. 


The diversity of the Janette custom built line demotorized 


pS THE TIMMS SPRING COMPANY speed reducers enables us to supply a machine for almost 


any purpose. Let our engineers help in selecting the right 








. 4000 TAYLOR STREET, ELYRIA, OHIO type for your application. 
,, Offices: Detroit, Erie, Muncie, St. Louis | 
Fe Manufacturers of ROTARY CONVERTERS - BLOWER babibetabeta - MOTOR GENERATORS 
: COIL SPRINGS, FLAT SPRINGS AND WIRE FORMS Tialeaee 
556-558 West Monroe Sireet 2 ANTS Te ae U.S.A. 
, a . ii ii ae BOSTON - NEW YORK - PHILADELPHIA - CLEVELAND - MILWAUKEE - LOS ANGELES 


DETROIT - SEATTLE 





MARCH 1938 









4 






























You CAN 
reduce THESE! 


If your products are bouncing back for one reason 
or another, with curt instructions to ‘‘repair or re- 
place’’; just take a tip from us and you'll cut this 
expensive traffic ‘way down. 


Analyze the causes for defective returns and 
you'll probably discover that ‘‘wire failure’’ is one 
of the major offenders in running up your handling 
costs. The rest is easy . . . all you need is a wire 
that will outlast your product! Rockbestos gives 
you that kind of wire whether you want 
it for coils, connections, motor leads, 
control and power circuits, etc., because 
its insulation is inorganic asbestos, a 
nature-produced heat resistant. Proc- 
essing methods exclusive to ourselves 
form it over the wire in a seamless, dense 
felted wall. That's why it’s... heat- 
proof ...flameproof ... perma- 
nent... highly resistant to the deteri- 
orating attacks of oil, grease, corrosive 
fumes . . . and time. 


| More than fifty different Rockbestos 
| heat-resisting wires, cables and cords 
| are used in practically every type of 


or have a wiring problem write to: 





| electrical apparatus. Use them and 
| you'll surely reduce your “repair or 
| replace’ returns. If you want samples 
| 


| Rockbestos Products Corporation 
725 Nicoll St. 


New raven, Connecticut 


ockbestos 
All-Asbestos 

Appliance Lead 
Wire for ranges 
and appliances. 


al World Buyer's Reference for 1938 


ROCKBESTOS 
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| the wire with permanent insulation | 


WHAT'S GOING ON 


the Department of Commerce. Sales during 1937 were 
valued at $402,126,113 against $382,556,555 in 1936. 


Mechanical Stokers. Sales of stokers for the month 
of December totaled 4,609 as compared with 5,822 for 
December 1936, a decrease of 20 per cent. Total sales 
for the according to the Department of Com- 
merce, amounted to 101,808 units against 86,080 in 
1936, an 18 per cent gain. 


FRIGIDAIRE PROMOTES McMULLEN 

Assistant chief inspector of Frigidaire division of Gen- 
eral Motors 1925, C. W. McMullen has been 
named manager of the standards division whereby he 
becomes responsible for the maintenance of material 
and production quality in the company plants. Mr. 
Me Mullen succeeds Harry M. 
to become 


vear, 


since 


Williams who resigned 


director of research of the National Cash 


Register Company. 


ACTIVE WIRING PROGRAM UNDER WAY 
Developed to meet the problem of wiring inadequacy 
in homes, the National Adequate Wiring Program has 
been launched to offer the electrical industry a sound, 
constructive and broad-gauge plan of operation both 
nationally and locally. Sponsored by the Edison Elec- 
tric Institute, International Association of Electrical 
Leagues, National Electrical Contractors Association, 
National Electrical Manufacturers Association and 
National Electrical Wholesalers Association, the major 
objective of the program is to coordinate the activities 
of those groups interested in promoting adequate resi- 
dential wiring installations. Efforts have been made 
to develop a completely flexible national program so 
that it may be practical for operation in any community, 
regardless of the type or extent of activity desired. 


SALES EXECUTIVES ADVANCED 





C. B. Stainback 


B. Lester O. F. Stroman 


Westinghouse Electric & Mfg. Company has announced 
the promotion of three executives associated with the 
industrial sales department. 

C. B. Stainback, assistant manager, 
comes manager of the industrial sales department. 


formerly be- 
Bernard Lester as manager of a newly created resale 
department will be responsible for the sale of equip- 
ment to manufacturers of 
chines. 
O. F. 


electrically controlled ma- 


Stroman, manager of the industrial sales de- 
1931, has been appointed assistant to 
the vice president in charge of sales with headquarters 
in Pittsburgh. 


partment since 
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“Coupon” or test sample 
ingot. Carries metal iden- 
tification tag correspond- 
ing with that of production 
ingot cast from same melt. 
Filed clean and drilled, 
“coupon” provides sample 
filings for chemical tests. 
Rolled and drawn down to 
wire size, miniature ingot 
provides for electrical and 
mechanical tests. A ‘per- 
fect production control! 


Every spool of 
NICHROME* or other 
D-H alloy is backed by 
meticulous production 
control. Only such 
thoroughness can _ insure 
the satisfactory perform- 
ance of your electric heat- 
ing or resistance device. 





There's a 
yy 


Behind Every D-H* Spool 


@ ONE learns many things in almost three decades of specialization. 
Especially so when pioneering a new art. @ Among other things, Driver- 










F | | s, D-H : é : ; ; : . 

* dae coda Miceaee Nt Harris appreciates details. @ Typical is the casting of sample ingots or 
Nichrome, Advance, Hytemco, ‘coupons’ of every melt, thereby providing our chemical, metallurgical 
525 Alloy, Climax, Comet, and electrical laboratories with true samples of all production ingots for 
Lucero and Manganin. All these rigorous tests, prior to their release for rolling and wire-drawing. @ Little 
are trade-mark names, Reg. U. S. x ; 
Parent Office, and applicable wonder that NICHROME* and other D-H alloys are standards by which 
solely to Driver-Harris products. others are judged. @ Engineering aid and data on request. 


DRIVER-HARRIS CO., HARRISON N. J. 
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For the economy that arises from experience—for quality 

that never varies—for that tough job which calls for unusu- 

ally close tolerances—and for **on time” delivery, you can’t 

do better than to specify Auburn Button Works when the 
| order calls for molded plastics in any form. 


An order to Auburn means that you will receive the accumu- 

lated benefits from sixty years of experience meeting and 
conquering problems allied to yours. It means that Au- 
burn has learned just that many more short cuts to econ- 
omy, which do not lessen quality. Back of every Auburn 
job are sixty years of close concentration on the one task 
that of improving and widening the application of molded 
plastics to a greater variety of industrial uses. It is ex- 
perience that has made Auburn pre-eminent in the field 
and first choice always when the job calls for pioneering 
at the cost of a *‘run-of-the-mill”’ job. 


Established 1876 


US Se ete Rg 


AUBURN BUTTON WORKS, 


nr 
AUBURN, N. Y.— New York, Chicago, Detroit, Cleveland, Rochester, Boston 























































WHATS GOING ON 





APPLIANCE SALES EFFORTS INCREASED 


Gathered together recently for a discussion of product, 
sales and advertising plans covering electric refrigera- 
tors and ranges, members of the Frigidaire division of 
General Motors were told by Frank R. Pierce, manager 
of the household division, that the organization is con- 
fident of a 1938 sales volume that will compare favor- 
ably with its 1937 record accomplishment. He indicated 
that the 1938 models of both refrigerators and ranges 
provide more economical operation at price schedules 
that will enable purchasers to obtain more for their 
expenditures than ever before. Once again product 
improvement to increase sales is emphasized. 

At the annual convention of the National Retail Dry 
Association, Ralph C. Cameron, Kelvinator 
household appliance sales manager, in his address on 
the proper inter-relationship of manufacturer and re- 
tailer with particular reference to the appliance indus- 
try, stated that the merchandising problems of house- 
hold appliance sales can be solved through the close 
cooperation of manufacturer and department store in 
specialty selling activities and a carefully integrated 
sales program. 


Goods 


RICH JOINS REIF-REXOIL, INC. 


Willard R. Rich, formerly manager in charge of the 
oil heating division of American Radiator Company, 
joined Reif-Rexoil, Inc., as vice president in charge of 
the sales and promotional activities in connection with 
the oil heating equipment and air conditioning unit 
manufactured by the company. 


MILLIONTH WESTINGHOUSE UNIT 


11 1S 110 





\Vestinghouse recently observed the manufacture of 
its first millionth refrigerator at the Mansfield plant 
where Chief Inspector Ralph Bisbee is shown check- 
ing the final assembly. The policy, ‘basically un- 
changed, phenomenally improved,” used since the pro- 
duction of the first unit, will be carried through in 
starting the manufacture of the second million domestic 
theme in 
fabrication is “There is no substitute for quality.” 


refrigerators of Westinghouse. Keynote 
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For Many Uses... : 


: BEAD CHAIN” 


1S- Non-kinkable, metal BEAD CHAIN* is made in the sizes 
se- shown here, of varied metals and finishes, for beauty and 
se utility. There are pendants, couplings and attachments 


n for any assembly. 
ed Our engineering and design service is available to 
assist in the development of new and improved products 


where small chain is desirable. 


THE BEAD CHAIN MANUFACTURING CO. THE NEW IG M| 


16 MT. GROVE ST., BRIDGEPORT, CONN. BA i D O R 
he *Reg. U.S. Pat. Off. 


. E 4 
of | S Me Aaa Crane te 
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nit q 
A complete New Line of totally 


enclosed motors, fully protected 
against dust, dirt and splashing and 


Oe ae ad 5 Be ie gd 2s 8 
COOLED 


by means of an outer fan which 
forces cool air across the entire 
exterior of the motor frame. 


Single Phase, 17!» HP; Polyphase, 
I—15 HP; DC, 1—3 HP. 
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“a A New TERMINAL CONNECTOR BY 


= |} LEPUJANONY 


2 ENGINEERING CO., INC. * 459 E.133d ST. » NEW YORK 
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anager of magnet wire 
as being ‘“‘engineered’’ to 
your product, and you may see the way to 
savings, improvements, and new profits. 


By ‘‘engineered,’’ we mean a scientific study 
of the job at hand, plus a study of the types 
of wire that will do that job, and then the 
selection of the one type that will yield 
maximum benefits in terms of economy and 
quality. 


Magnet wire deserves this new, fuller appre- 
ciation of its technical and economic impor- 
tance. Too often its application has been 
based on rule-of-thumb methods that are 
inadequate. For progress, look to engineered 
magnet wire. 


You may realize savings in the design——or 
redesign--of your product by the use of 
engineered magnet wire. Or our new bulle- 
tin, GEA-1689B, may give some tips. Ad- 
dress nearest G-E 
sales office or 
General Electric, 
Dept. 6—201, 
Schenectady, 
New York. 





WHATS GOING ON 





RCA TO PARTICIPATE IN WORLD'S FAIR 


Exhibits depicting the latest developments of the radio 
art and industry as reflected by RCA products and 
services will be housed in a unique building in the 
New York World’s Fair grounds according to plans 
made public by David Sarnoff, president of the Radio 
Corporation of America, and Grover Whalen. Assem- 
bling of radio receiving sets, tube construction and ex- 
perimental television in operation will be included 
among the proposed displays. 


NEW REFRIGERATING MACHINERY HEAD 


Renowned in the refrigerating machinery and air con- 
ditioning industries, J. M. Fernald has been elected 
president of the Refrigerating Machinery Association. 
Mr. Fernald, who is now general manager of Baker 
Ice Machine Company, Inc., was formerly associated 
with Cutler-Hammer, Inc., and the Electric Refrigera- 
tion Corp. (now Kelvinator ). 


NEW PLANTS, EXPANSIONS 


Polaroid Lighting, Inc., has been organized in West 
Haven, Conn., to develop the market for and promote 
the use of a new light controlling material in the field 
of illumination. Walter Lown, formerly of the Greist 
Manufacturing Company, heads the new firm. 
Signal Electric Mfg. Company, Menominee, Mich., 
has completed its second building addition in two years, 
providing for increased production and storage facili- 
ties of stock and finished products. 

Standard Electric Manufacturing Corp., formerly 
Standard Electric Stove Company, Toledo, Ohio, plans 
immediate expansion of manufacturing and sales activi- 
ties on electric ranges. Joseph W. Robinson, formerly 
president of the Libbey Glass Company, has been elected 
president of the new corporation. 

Hammond Machinery Builders has moved its east- 
ern branch into larger quarters at 71 West 23 Street, 


New York. 


ADVERTISING CREATES PRODUCT DEMAND 
Bendix Home Appliances, Inc. is taking full advantage 
of the current business recession to extend its merchan- 
dising activities on the automatic home laundry intro- 
duced last fall. Appropriations set up for advertising 
and sales promotion are double the amount used in the 
introductory campaign and will be largely expended in 
the first four months of this year. 

In making the new plans public, Judson S. Sayre, 
vice president in charge of sales, stated: “Public re- 
sponse to the introduction of the automatic home laun- 
dry has proved to us that new products which definitely 
fill a need in the home and which are offered by re- 
sponsible manufacturers who back their product with 
adequate advertising, will be purchased by consumers 
even when business generally is scraping the bottom of 
a recession. . Plenty of people have the money to 
buy if you give them something they really want. If 
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won’t shake loose! 
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Yes, and in any material, too. 
Here*%are only a few of the thou- 
sands of different small stamp- 
ings, wire shapes, washers, and 
springs Hubbard has manufac- 
tured for endless purposes—each 
doing a definite job well. 


Hubbard facilities, modern 
plant and years of experience can 
work out and make the part you 


Wien low temperature silver brazing alloys 


sine EXPANSION PLUGS 


M. D. HUBBARD. Pres P. M. HUBBARD J. A. HUBBARD. Secv. 


take hold of metals they join them with a per- 





yl ° D 5 Hubbard Spring Goyrcher bang manent grip. Joints are strong and have a duc- 
ee eee tility that makes them reliable, even under 


constant vibration or heavy shocks. 


This feature of low temperature alloys comes 
from the silver they contain. It makes them 


extremely liquid at temperatures as low as 





1175°F. They penetrate quickly to every crev- 
ice of a joint and diffuse into metal surfaces. 


a fame to remember A thin, ductile film imbedded in the parts 







y €N you need Springs joined makes a joint as sound as solid metal. 

oF any kind — 

ta J kind Smal] This high strength, plus ability to absorb 
Mpings— Wj re 


jars, jolts and vibrations are important reasons 


orms—or Cold 
Spring Steel, —_ 


Pw Ms 

| B’ is for Barnes 
4 Better Sprin 
Mechanism, 


why so many manufacturers now use the low 


temperature alloys Sil-Fos and Easy-Flo. 


i 
i 


and 
g for your Have you tried these alloys on your work? 


They make reliable joints at low cost with sav- 


2 » Th 
f . Wallace Barnes Co ings in gas, labor and finishing costs. Write us 
E ; P FEO SPRING © RP ; 
} / Bristol Conn, for details. 
La 


HANDY AND HARMAN 


82 Fulton St., New York 
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FLAMENOL 
food 2 


IS EASY TO STRIP 











ITH a sharp knife, or wire-stripper, 


you can easily remove the single 
covering of Flamenol on this wire—and 
make connections in a jiffy. You thus 


save time. 









You save, too, in other ways. Space, for 
example. Flamenol has such high dielectric 
and mechanical strength that a single cover- 
ing serves both as insulation and finish; and 
the wire, for say 600 volts, is smaller in 
diameter than any other insulated wire. 






















These and other unique properties—nine 
colors, resistance to flame, water, oil, acids, 
and age—make Flamenol ideally suited for 
low-voltage wiring on such high-grade equip- 
ment as machine tools. You’ll find that it 
will solve difficult wiring problems on your 
product. A G-E ca- 
ble specialist will 
gladly help. Address 
nearest G-E sales 
office or General 
Electric Company, 
Department 6—201, 
Schenectady, N. Y. 








GENERAL @ ELECTRIC 


520-150 






WHAT'S GOING ON 





all manufacturers would add real improvements to their 
products and not temporize with older and less efficient 
methods, they would find a ready response from the 
public.” 


ELECTRIC HOME BECOMES REALITY 

Complete electrification is the keynote of a home now 
being erected in Cleveland. Built along American 
Colonial lines, the house will demonstrate how modern 
interior treatment and electric home equipment fit in 
with any desired architectural style. 

In this house electricity will be used in performing 
the numerous household tasks, in providing automatic 
interior lighting in cabinets and closets, in regulating 
the temperature and humidity, and in operating the 
Every room will be wired for radio and 
telephone and equipped with at least six outlets. Novel 
ideas in home lighting will be incorporated in the house 
to bring out the desired color scheme and provide ade- 
quate and proper illumination. According to present 
plans the house will be opened around March 1. 

General Electric engineers are cooperating with the 
builders, Keyes-Treuhaft Company, in a consulting ca- 
pacity. 


garage doors. 


DEWEY HEADS OIL BURNER INSTITUTE 


Frank H. Dewey, manager of the air conditioning di- 
vision of Gar Wood Industries, Inc., has been appointed 
president of the Oil Burner Institute to fill the unex- 
pired term of Charles M. Lockwood who has resigned. 


SAFETY RECORD UPHELD 


Two incandescent lamp manufacturing plants of West- 
inghouse Electric & Manufacturing Company have com- 
pleted a total of 2,500,000 man hours without a dis- 
abling accident. At the wire products plant employees 
worked over 1,500,000 hours between December 1935 
and October 1937 without a disabling accident, which 
was almost three times the record completed December 
31, 1936 noted by the National Safety Council at that 
time as being the best record of anv small unit during 


1936. 


A.1.E.£. NOMINATES CANDIDATES 


Official candidates named by the national nominating 
committee of the American Institute of Electrical En- 
gineers for offices becoming vacant August 1 are as 
follows: for President, John C. Parker, vice president, 
Consolidated Edison Co. of New York; for Vice Presi- 
dents, Chester L. Dawes, associate professor of elec- 
trical engineering, Harvard University; F. Malcolm 
Farmer, vice president and chief engineer, Electrical 
Testing Laboratories; A. H. Lovell, professor of elec- 
trical engineering, University of Michigan; F. C. Bol- 
ton, dean of school of engineering, Agricultural & 
Mechanical College of Texas; and Lester R. Gamble, 
electrical engineer, Washington Water Power Company. 
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ORIGINAL COST 


The first costs of IRC Resistors are no greater than 
those of ordinary units — no extra cost for the extra 
protection they afford. 


COST OF ASSEMBLY 


IRC Resistor types. terminals, combinations of 
values, etc., are designed to fit your needs —or 
can be custom made to fit your application. 


COST OF REPLACEMENT 


IRC molded insulation (Resistor types BT, BW and 
MW) and the exclusive Cement Coating (heavy 
duty resistors) are the most reliable protective 
coatings known for resistors today. Costly failures 
are reduced to an absolute minimum. IRC Resistors 
are ALL designed to withstand the most severe at- 
mospheric conditions of salt air, moisture, humidity 
and intense heat — conditions which are encoun- 
tered, in varying degrees, in normal service 
wherever your product may be used. 


INTERNATIONAL RESISTANCE CO. 


405 N. BROAD ST., PHILADELPHIA, PA. 


wa RESISTOR 
ALL SIZES 


Can make Money 
with 


BROWNING Spreading tfuipment 


There is nothing to stop you from making money 
if your shop is equipped with Browning Coil mak- 
ing equipment—Makes your shop modern— 
allows you to handle the big profit jobs—speeds 
up your production and helps you to show a 
bigger net profit. 

The Browning Line Includes: 
Loop and Field Winder, 9 Speed Heavy Duty 
Type; Combination Loop Field and Transformer 
Winder, Universal Diamond Coil Winder; Coil 
Spreader, 30, 42, 60, 84 inch Loop capacity; Reel 
Rack and Tension Devices; Winding and Band- 
ing Machine. 
Write Today for Information about any item. 

Manufacturers of 


's 

net tees r 
| Browning Coil Equipment 

Hemphill Ave., Atlanta, Ga. 


ON YOUR 
NEXT ORDER 


Made to order Cold Upset and Rolled Thread 
products by Progressive are assurance against 
time and labor troubles in assembly operations. 
It will pay you to consult our specialists before 
ON placing your next order. Their suggestions may 
PROMCO show youthe way to greater fastening economy. 
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OHMITE 


VITREOUS 


RHEOSTATS « RESISTORS 


ENAMELED 





On land and sea... up in the 
air and deep in the earth . . . in 
industry and homes . . . controll- 


ing light, heat and power 
OHMITE Vitreous - Enameled 
Rheostats and Resistors are 
rolling up impressive records of 
dependable, trouble-free service 
year after year. 

In trains and planes, promoting 
safety and comfort . . . in the 
broad fields of industrial ma- 
chines and electrical devices for 
home and business .. . OHMITE 
resistance units are doing the 
job accurately, dependably, 
safely . . . better. 

The Ohmite Engineering De- 
partment is yours for the solu- 
tion of your particular control- 
by-resistance problem. Call us 
in or write us about your needs 
. . . put us to work for you! 
Rheostats available in 7 stock 
sizes from 25 watts to 1,000 
watts. Hesistors, from 1 watt 


to 200 watts, in a wide range of 


resistance values. Send for 
Catalog 16. 


OHMITE MANUFACTURING CO. 
4843 W. Flournoy Avenue 
Chicago Ill, U.S.A 


OHMITE 


RHEOSTATS « RESISTORS « TAP SWITCHES 













HAVE YOU INVESTIGATED 


SPEED NUTS “ZIP” on 
threaded orunthread- 
ed metal and plastic 
Sire ie 


IN ELECTRICAL 
APPLIANCE ASSEMBLY 


Whether you are manufacturing electric switches, 
radios, household appliances or any other electrical 
appliances, you are certain to benefit with SPEED 
NUTS for better, faster and more economical assembly. 


Over 250 different shapes and sizes of SPEED NUTS 
have already been adopted by dozens of electrical 
appliance and equipment manufacturers. The SPEED 
NUT is the permanent fastening means that remains 
forever tight with spring tension. It takes the place 
of nut and lock washer. Made of spring steel, cold 





rolled steel, phosphor bronze or stainless steel, accord- 
ing to requirements. Many multiple parts can be 
reduced to a single part with SPEED NUT engineering. 
Many designs even ‘‘zip’’ on threaded or unthreaded 
metal and plastic studs. 


Whatever your assembly problem may be, it will pay 
you to investigate SPEED NUTS. Our engineering 
department is at your command to help solve assembly 
problems. Write for further information today. 


SPEED NUT DIVISION 


TINNERMAN STOVE & RANGE CO. 






2042 FULTON ROAD, CLEVELAND, OHIO 
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For Any Shape 
or Design 


of 
Porcelain or 






Write 


The Colonial Insulator Co. 
Akron, Ohio 


Chicago Office 915 W. Van Buren St. 







IS OUR SHOWROOM 


YOU WILL FIND exhibited in every world market 
products made of Thomas Cold Rolled Strip. And, 
by these products The Thomas Steel Company 
enjoys an enviable reputation for unusual ability 
to match cold strip with the product and fabricat- 
ing problems. Fewer operations, better products, 
faster production, and less waste are important 
advantages gained with specialized Thomas Cold 
Rolled Strip. In coils or cut lengths, it is preci- 
sion-made to temper, gauge, width, in plain bright 
and special coated finishes as desired. An unusual 
service advantage is that executive, general sales, 
production, and engineering departments are ALL 
located at the mill in addition to district offices 


7 | o| a |e a A "4 located in the principal markets. With these 
merits, it will pay you to check the application o 
- = | its, it will pay y heck the appl f 

tial PT Th | Thomastrip to your particular product. 
The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 








overhead belting arrangements. It increases machine Coin ns Strip Steet 
efficiency approximately 25° or more and is durable. d 

enn: . ° ELECTRO ZINC COATED 
Any lathe, shaper, milling machine, screw machine or ELECTRO COPPER COATED 
punch press can be modernized at surprisingly low ELECTRO NICKEL COATED 
cost by the installation of the Cullman Drive. ELECTRO BRASS COATED 
A 60-Day FREE TRIAL without obligation will con- BRIGHT FINISH UNCOATED 






vince you of the value of Cullman Drives. 





Write today for full information 


CULLMAN WHEEL COMPANY THE THOMAS STEEL CO. Warren, 0. 


1328 ALTGELD ST. CHICAGO, ILL Specialized Producers of Cold Rolled Strip Steel 


















MARCH 1938 


( onfidential 


RESEARCH 







































Electrical Testing Laboratories 
present facts: If favorable they are 


of value in strengthening sales pres- 





entations. If unfavorable they pro- 
vide a chart for improvement before 
the product is subjected to public 
reaction. 

Electrical Testing Laboratories’ 
reports are confidential: They are 
the property of the client, if he wishes 
to publish them permission is given 
subject to vise. 

Electrical ;Testing Laboratories 
tests of old products sometimes 
reveal advantages which have not 


been stressed. 


Write for your copy of an interest- 

| ; : 

| 

@ ing illustrated booklet “Fact is @ 


Sounder than Fiction’’. 


TSG MISE Ome Te Vie) tia) 


80th Street and East End Avenue 


New York N. Y. 











WHAT'S GOING ON 





ENGINEERING APPOINTMENTS AT G. E. 

George \W. Wardwell, Jr., was named designing engi- 
neer for the General Electric home laundry equipment 
section at Bridgeport where he will be responsible for 
the design of washers and of flatplate and rotary 
ironers. 

D. W. McLenegan, assistant commercial engineer of 
the air conditioning department, has been appointed 
manager of the Air Conditioning Institute at Bloom- 
field. Charles W. Stone, consulting engineer, died at 
his home in Schenectady at the age of 63. 


BUCHER NOW WESTINGHOUSE PRESIDENT 


Succeeding Frank A. Mer- 
rick, who has been presi- 
dent of Westinghouse Elec- 
tric & Mig. Co. since 1929, 
George H. Bucher steps 
from the executive vice 
presidency of that organiza- 
tion to the presidency. Mr. 
Merrick becomes vice-chair- 
man. 

Mr. Bucher started with 
\Vestinghouse in 1909 as an assembly worker in the 





Kast Pittsburgh plant. He was successively a_ coil 
winder, transformer assembly man and motor generator 
tester. In 1920 he was made assistant to the general 
manager of Westinghouse Electric International Com- 
pany and later assistant general manager. This position 
he held until 1932 when he was made vice president 
and general manager. It was in 1934 that he was 
elected president of the International company. In 
1935 he became vice president of the parent company. 

Last year Mr. Bucher was elected executive vice 
president and a director of Westinghouse Electric & 
Mfg. Co. 


AIR CONDITIONING SHOW DRAWS THRONGS 
Concurrently with the meetings of the American So- 
ciety of Heating and Ventilating Engineers, the Na- 
tional Warm Air Heating and Air Conditioning Asso- 
ciation and the American Society of Refrigerating En- 
gineers in the latter part of January, the Fifth Inter- 
national Heating and Ventilating Exposition was held 
in New York, drawing an attendance of over 40,000. 
Heating and air conditioning models, insulating ma- 
terials and equipment for the apparatus were display- 
ed by 300 exhibitors, 

Among the manufacturers demonstrating air condi- 
tioning units were Carrier Corp., General Electric Co., 
Westinghouse Elec. & Mfg. Co., Worthington Pump 
& Machinery Corp., Kelvinator Corp., etc. Modern 
stokers and furnaces were shown in a display of An- 
thracite Industries, Inc. Exhibits of the American 
Brass Co., Owens-Illinois Glass Co., U. S. Steel Co., 
Ruberoid Co. and others indicated the far-reaching in- 
fluence of air conditioning upon industry in general. 
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genre + Ah 


The Shelton hair dryer rim is an 
interesting application of Con- 
solidated molded plastics. It 
indicates the unlimited NEW pur- 
poses that plastics are serving. 
Perhaps it will suggest an un- 
thought-of improvement for your 
product with the aid of plastics, 
precision molded by Consolidated, 
incorporating NEW style, NEW 
sales advantages, at a NEW low 
production cost. 

























Molded Product CORP 


al Offices a ra York é ay er aac 
etroit . evelana . iladelphia 
SCRANTON, na Bridgeport 


\ NEW PRODUCT! 


ANACONDA ELECTRO-DEPOSITED 
Pure Copper 
Sheets 


Stock widths 30” or 60’”..and in rolls of long 

lengths. Thicknesses—1 ounce per squ: ire foot 

to 5 ounces per square foot (approximately 
-0O15 inches to .007 inches). 


NON-POROUS. ..RUST-PROOF 
Practical uses for Anaconda ‘‘Electro-Sheet” 
Copper in new fields are innumerable. 


Samples upon re quest 


THE AMERICAN BRASS COMPANY 


Department “D5” 


AnaconpA 


from mine to consumer 


Waterbury, Conn. 
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Patented U. S. Pat. Off 
Licensed under U. S. Pat 
2009013 


AMERTRAN'S NEW TYPE 
“TH” Transtat Regulator pro- 
vides the ideal method for 
controlling voltage in- A.C. 
circuits. It is a continuously 
variable auto transformer offer- 
ing high efficiency, good 
TTP Meee MS thts ae 
moderate cost. Available for 
single or three phase loads 
10Kva. and smaller, on 115 
or 230 V line. 


Write for Bulletin 51-1 


AMERICAN TRANSFORMER CO. 
178 Emmet St. Newark, N. J. 
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E-41 (2,105,005) Motor Control 

E-42 (2,105,059) Automatic Cen 


trifugal Apparatus 


E-43 (2,105,083) Temperature 


Control for Extrusion Apparatus 


E-44 (2,105,096) Frequency 


Compensator for Oscillation Ger 
erator 


E-45 (2,105,177) Device for 


Controlling Cathode Beams 


E-46 (2,105,194) For Transmit 


ting Energy. 


Don’t Spoil The Design of Your Product 
By Trying to Use Standard Motors! 


Use “ESCO” Free Consulting Service! SEE THESE EXAMPLES — 










We design to fit your machine. Send us your problems. 


ELECTRIC SPECIALTY CO. 


213 SOUT 
STAMFOR 


I-47 (2,105,304) Lock. 
E-48 (2,105,305) High-Frequen- 


cy Transmission. 


E-49 (2,105,384) Control 

E-50 (2,105,431) Control 

E-51 (2,105,518) Selectivity 
Control a, 

E-52 (2,105,537) Signaling 
Method. 

E-53 (2,105,538) Reduction of 
Noise 

E-54 (2,105,568) For Diather 
mic Treatment 
55 (2,105,598) Control 
E-56 (2,105,599) Clock Attacl 


E-57 (2,105,603) Motor Pro 
tective Device. 

E-58 (2,105,626) Flame Control 
for Fluid Fuel Burners 

E-59 (2,105,675) For Deliver- 
ing Intermittent Current 

E-60 (2,105,686) Combustion 
Control. 

E-61 (2,105,723) Starter Con- 
trol. 

E-62 (2,105,731) Composing 
Machine. 

E-63 (2,105,749) Diathermy Ap 
paratus. 

E-64 (2,105,849) Phase Modula 
tion 

E-65 (2,105,897) Drive for Ro 
tating Elements of Electrooptical 
systems 

E-66 (2,105,902) Periodic Volt- 
age Generator. 

E-67 (2,105,910) Carrier Wave 
Transmission. 

E-68 (2,105,927) Gain Control. 













Built-in magnetic disc brakes 
for hoists, winches and other 
applications where the load 
must be held when power is 
shut-off. za 
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“There's magnet wire 
that can take itt 


As magnet wire in winding arma- 
tures and fields must be forced 
into narrow. slots, its enamel 
covering must be tough. Like a 
good prize fighter, Acme Magnet 


Wire can “take it”! 


Acme Magnet Wire enamel is of Acme formula, de- 
veloped through years of winding thousands of 
coils in the Acme plant. Its special merits are ex- 
treme toughness, to withstand abrasion, and a 
good slip, so the winding will be even and remain 
tight. The saving in time and rejects through 
using Acme Magnet Wire is usually something of 
a revelation to those who try it. Samples sent for 


test whenever requested. 
* 
Aeme Wire 
PRODUCTS 


MAGNET WIRE—COILS—VARNISHED INSULATIONS—CAPACITORS | 
The Acme Wire Co., New Haven, Conn. 
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STANLEY ELECTRIC TOOL 


PATENTED 
AUTOMATIC 


CLUTCH 


DOES THREE 
IMPORTANT JOBS 


1 
2 


Sets Nuts and Screws 
Uniformly Tight 


Prevents Stripping 
Threads 


Eliminates Damaged 
Slots, Marred Work 
















STANLEY ELECTRIC 
SCREW DRIVERS 


Stanley Electric Screw Drivers are light in 
weight yet rugged and compact for continuous 
work. Assembly work, paneling and partition- 
ing are but a few of the many jobs easily — 
quickly done by these Electric Screw Drivers. 
Available in four speeds one exactly suited 
for your production work. ‘*‘Long-reach”’ 
design and automatic tension release make for 
all-around usefulness. 

Ask your Distributor for a demonstration; or 
write today for descriptive Catalog. Stanley 
Electric Tool Division, The Stanley Works, 
132 Elm St., New Britain, Conn. 


coo STANLEY ELECTRIC TOOLS Cr 


‘‘COST LESS PER YEAR” 





Pioneer Molders 
to the 


Electrical 
Tiehthie a, 


AN\ ser Aa 
LAITe): 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS UREAS 
CELLULOSE ACETATE 






































































American Insulator 
Corporation 


New Freedom, Pa. 





FoR YOUR 
SPECIFIC 
MOTOR PROBLEM 


HOLTZER-CA 
Castom-buitt MOTORS 





qhe HOLTZER:CABOT 


ELECTRIC COMPANY 
BOSTON MASS. 


CHICAGO ° PHILADELPHIA * 


Fe A A 


NEW YORK ° 


LATEST ELECTRICAL PATENTS 








E-69 (2,105,931) Control Device 
for Oil Burners 
E-70 (2.105.983) Money Drawer 
and Locker 
E-71 (2,106,011) Telegraph Sys 
tem 
E-72 (2,106,014) Current Con 
VErter. 
E-73 (2.106.100) Cireuit Con 
trol 
E-74 (2,106,120) High Frequen 
cy Apparatus 
E-75 (2.106.226) Coupling for 
Permeability Tuned Circuits 
E-76 (2,106,253 Intermediate 
Frequency Coupling Device. 
E-77 (2,106,262) Automatic Con- 
trol. 
K-78 (2.106.286) Gas- Filled 
Tube Circuits 
E-79 (2,106,287) Gas Discharge 
Tube Circuits 
E-80 (2.106.336) Voltage or 
Gain Control 
E-81 (2,106,337) Transmission 
svstem 
E-82 (2,106,342) Discharge 
Tube Circuits 
E-83 (2.106.346) Power Plant 
E-84 (2.106.352) Teletypewriter 
Statior 
E-85 (2.106.357) Telegraph Sys 
tem. 
E-86 (2.106.502) Power Control 
Mechanism 
E-87 (2.106.504) Toom 
E-88 (2,106,524) Electron Dis 
charge Device Control 
E-89 (2.106.556) Ac. Apparatus. 
E-90 (2,106,691) Printing Tele 
graph 
E-91 (2.106.693) Home Record 
Cut-Out Assembly 
©-92 (Reissue 20,626) rape 
Actuating Device 
E-93 (Reissue 10.630) Control 
Mechanism for Trolley Bucket 
Plants 
E-94 (Design 107,809) Control 
Unit for Apparatus 


Measuring and In- 
struments 


(F) Testing, 


Geophysical 
ot 


(2.104.440) 
Prospecting ly Comparison 
Steady State Potentials 

F-2 (2.104.441) Testing 
paratus 

F-3  ( 
rangement 101 
Devices 

F-4 (2.104.643) 
Testing and Apparatus 


F-1 


Ap 


2.104.629) Testing \n 
Circuit-Interrupting 


Method ot 


F-5 (2.104.644) Methods of 
Testing and Apparatus. 

F-6 (2.104.645) lor esting 
Boil Staybolts 

F-7 (2.104.646) Testing 

F-8 (2.104.752) Determining 
Magnetic Polarity 

F-9 (2.104.946) Pattern Testing 
Attachment for Dob'y looms 

F-10 (2,105,247) Exploration of 
the Subsurface 

F-11 (2.105.396) Meter Mount 
ing 

F-1 (2.105.470) Apparatus for 
ri ing 

F-13 ( 105.479) Measuring 
Phickness 

F-14 (2,105,542) esting \p 

K-15 (2.105.650 Core Orienta 


F-16 (2.105.899) Cur 


: rent Flo V 

Pimit Device 

F-17 (2.106.030) Measuring 1 
Controlling Apparatus 

F-18 (2.106.050) Flaw Detector 
Me hanism 

F-19 (2.106.064) T.oad Indicator 
for Three-Phase Generators 

F-20) (2.106.507) Thermometer 

F-21 (2.106.582) Prepayment 


Meter for Electricity, Gas, 


et 


(G) Electronics, Tubes 





G-1 .104.566) Electron Tube 
G-2 (2.104.784) Electron Dis 
ch: Device 
(2.104.816) Electron Dis 
char Device 
G-4 104.817) Photoelectric 
Relay 
(5 (2,104.8 ) Photoelectric 
Relay 


G-6 (2.104.834) Cathode Ra 
Oscillator. 

G-7 (2,105,026) Electron Tube 

G-8 (2,105,463) Vacuum Tube 

G-9 (2,105,472) High Power 
Discharge Device 

G-10 (2,105,483) Electron Dis 
charge Device. 

G-11 (2,105,506) Electron Dis 
charge Device. 

G-12 (2,105,507) Electron Dis 
charge Device 

G-13 (2,105,818) Voltage Ir 
dicating Electron Discharge Tube. 

G-14 (2,105,924) Electron Dis 
charge Device 

G-15 (2,106,172) Vacuum Tube 

G-16 (2,106,250) Television Re 
ceiver Tube. 

G-17 (2,106,394) Metal Tube 
l.ead-In Bushing. 


(H) Radio, Television, Wireless 


H-1 (2,104,011) Radio Sigr 
ng 

H-2 (2,104,012) Multiplex R: 
dio Signaling. 

H-3 (2,104,066) Television Sys- 
tem. 

H-4 (2,104,075) Radio Direc- 
tion Finder. 

H-5 (2,104,087) Automatic Vol 
ume Control. 

H-6 (2,104,100)  Superheters 
dyne Converter Network 

H-7 (2,104,107) Automatic Gai 
Control. 

H-8 (2,104,253) Luminescent 
Screen. 

H-9 (2,104,610) Antenna nd 


Coupler System 
H-10 (2,104.61 
Receiver. 


H-11 (2,104,¢ 


cy 


6) High Frequen 


535) 


Suppressing 


Interference in Radio Reception. 


H-12 (2,104,862) Television Ap- 
paratus. 
H-13 (2,104,916) Constant Ra 
dio Frequency Generator 
H-14 (2,105,527) Radio Pre 
gram Announcer. 
H-15 (2,105,534) Radio Receiv-" 
ing Arrangement. 
H-16 (2,105,569) Directional 
Wireless Aerial System. 
H-17 (2,105,639) Indicator 
H-18 (2,105,641) \utomati 
Volume Control Circuit 
H-19 (2,105,789) Radio Re 
ceiver. 
H-20 (2,105,790) Radio Shield 
ing for Distributing Svstems 
H-21 (2,105,791) Ignitio 
Shielding 
H-22 (2,105,870) Television Ay 
paratus 
H-23 (2,105,925) Antenna Svs 
tem 
H -24 (2,105,959) \utomatik 
Volume Control Systen 
H-25 (2,106,149) Radio Ay 
Paratus 
H-26 (2,106,152) Indicating and 
Control Apparatus 
27 (2,106,207) Automati 
Volume Control System 
H-28 (2,106,229) Preselecto 
System 
H-29 (Reissue 20,632) Tuning 
Scale 
H-30 (Design 107,995) Radio 
Cabinet. 


(1) Motive Power, Magnets 


I-1 (2,104,283) <Agitating 
Mixing Apparatus. 

1-2 (2,104,472) Auxiliary Chuck, 

1-3 (2,105,070) Magnetic Core 

1-4 (2,105,092) Magnetic Ma- 
erial 

I-5 (2,105,513) Directional Selt- 
Starting Inductor. 

1-6 (2,105,514) Self-Reversing 
Motor Drive 

I-7 (2,105,666) Synchronous Mo- 
tor 

1-8 (2,106,058) Motor 

I-9 (2,106,233) Portable Demag- 
netizer. 


(J) Lighting, Lamps, Fixtures 


yl 


charge Device 


ELECTRICAL M 


(2,104, 


073) Gaseous Dis- 


ANUFACTURING 

























nets 


tures 


JRING 


THE FINER THE JOB... THE 
MORE IMPORTANT THE LIGHT 









Whatever the task where accurate seeing is required, there 
is a Fostoria Localite unit efficiently engineered to direct 


proper illumination on the job as easily as pointing your “ul 
finger. The Fostoria supporting arm is automatically and | WANT THE ONE THAT HAS 
instantly adjustable. The ball and socket joints require no 


loosening or tightening. A wide range of reflectors, in- 


cluding the new Uni-Focal and Canopy types, provide the 
correct localized illumination for each specific task. 
Installation cost is surprisingly low and pays high dividends THE 
in increased worker efficiency. A survey of your plant will 


be made without obligation. 


sae eae astra, ELECTRIC HEATING UNIT” 


book of localized hghting 














Electric heat is a mystery to her—allfshe knows about it is 
that Chromalox units hit a new high in speed of heating and 
in long-lived satisfaction. Over a hundred thousand like 
her are talking enthusiastically about their Chromalox- 
equipped electric ranges, other thousands are enjoying the 
economy and convenience of Chromalox-heated domestic 
water, still others the comfort of Chromalox-warmed air from 
space heaters or air heaters. Chromalox has become a 
““buy-word” for electrically heated domestic appliances. 
Why not give your product the sales advantage of 
Chromalox units? 


INDUSTRIAL HEAT, T00 


Wherever electric heat is used industrially, Chromalox units 
are preferred equipment. They are largely used in manu- 
factured equipment for process work, in presses etc. for the 
fabricating of bakelite and other plastics, in rubber handling 
equipment, in kettles, ovens, gluing machines, soldering 
When you need small gears like irons, and a great variety of similar uses. 


10 to 48 D.P. 
under 6” P.D. 


Made to order only—No stock 





these, and any other types in the Chromalox units are available in types for heating air, fluids, 
; semi-fluids, machine parts, and anything else industrial, up 
finer Pitches—14 to 96 D.P.—send to 1000 deg. F. Use the willing cooperation of our engi- 


; eum neering staff, specialists in electric heat. 
your prints to specialists, such as— 


For immediate information, mail the coupon with your busi- 
ness letterhead for your copy of the 64-page Chromalox 
Book of Electric Heat. 


Te AA ee ate - ~~~ ~~~ --~--~--_-_--- 


Oe ee, ae eT ae ee eS EDWIN L. WIEGAND COMPANY 
ce — “ora 7 7530 Thomas Boulevard, Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 





2650 W. MEDILL AV. Phone, Humboldt 3482 


PUM cs sscndenscucdatadamianeacncesanaeseee ...Position...... 
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WALTHAM 





FLATIRONS 


and other high heat Electrical Appliances 


CAN BE GREATLY IMPROVED WITH ™ ¥e« 
THIS MODERN MICA INSULATION "4.0 0:7; 


Y-26 


[IMPROVED] 


HIGH HEAT MICA PLATE 


From Toasters to Tea Kettles, Range Elements to 
Roasters, in the high heat appliance field you will find 
dozens of nationally known products insulated with | K-1 (2,104,045) Hot Water 
this improved Y-26 Mica Plate. 


Its proved efficiency and economy over other types 
of insulation or small pieces of mica riveted together 
has been a revelation to those who now use it ex- 
clusively. 


Mechanically, Electrically, Thermally and in Moisture Resistance, 
Improved Y-26 satisfies every requirement for heater element in- 
Maximum current leakages under the most rigid test 
conditions are far below all safety specification requirements (0.2 
millicamperes) at highest operating temperatures. 


Y-26 is non-inflammable, odorless, smokeless and shatterproof: 
may be used at operating temperatures up to 1250° F (India) and 


(Amber) and repeatedly heated and cooled without 


physical or chemical change. 


If you are not using Y-26, its 
efficiency and availability in 
large sheets in any thickness 
plus its proved economy 
should be sufficient reasons 
for you to investigate its pos- 
sibilities at once. 


To appliance manufacturers 
we will gladly send illustrated 
catalog on Y-26 and other 
Nemcoite Mica Products, with 
samples, up to 31x34 inches, 
any thickness, for test pur- 
poses, on receipt of specifica- 
tions. Illustrated catalog sent 
on request. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 
MASSACHUSETTS 





LATEST ELECTRICAL PATENTS 








J (2,104,166) Making a Glass 
se 
1-3 (2,104,414) Light Fixture. 
J 04,956) Incandescent 
I i 
| ,104,652) Discharge De- 
‘ 
] 04,680 Enclosed \rc 
De n 
J-7 (2,104,697) Lamp 
J-8 (2,104,888) Connecting De 
‘ 
1-9 (2,104,911) Changeable Color 
Spotlight 
J-10) (2,105,138) Gaseous Dis 
hat r | 4 
1-1 2; 404) Incandescent 
Lamp and Similar Device. 
J-12 (2,11 ra 
| (2,105,447) Lighting Fix 
1 € 
J-14 (2,105,719) Portable Light. 
J-15 2,106,079) Lamp. 
J-16 (2,106,126) Electrode f 
Open Are Lamps. 
J-17) (2,106,211) Apparatus. 
J-18 (2,106,231) Bicycle Lamp 
J-1 106,413) Lamp Switch 
1st 
,106,689) Incandescent 
Des. 107,774) Light Con- 


ling Plate for Lighting Fixture 


J-2 (Des. 107,804) Combined 
Lamp and Smoking Stand. 

}-23 (Des. 107,810) Lamp 

J-24 (Des. 107.877) Adjustable 
Ceiling Lighting Fixture 

J-25 (Des 107.878) Adjustable 
Ceiling Lighting Fixture 

J-26 (Des 107,888) Lighting 
lixture 

1-27 (Des. 107,947) Semi-Direct 
Lamp 
| J 28 (Des. 108,144) Portable 
Lamy 


(K) Heating, Refrigeration 


ALange 
| K-2 (2,104,219) Frost Control. 
| K-3 (2,104,381) Refrigerating 
Apparatus 
K-4 (2,104,555) Furnace 
K-5 (2,104,557) Heating Means. 
K-6 (2,104,886) Heated Anneal 
ing Furnace 
K-7. (2,105,166) Heating Ele 
ment 


K-8 (2,106,019) Water Heater. 

K-9 (2,106,022) Furnace 

K-10 (2,106,456) For Handling 
Molten Metal. 

K-11 (2,106,469) Conveyor 
Mechanism for Furnaces. 


K-12 (2,106,685) Refrigerating 
\pparatus 

K-13 (Des. 107,782) Freezing 
Unit 
(L) Household and Portable 

Appliances 

L-1 (2,104,062) Surfacing Ma 
chine 

L-2 (2,104,164) Refrigerator 
Door Lamp Switch 

I.-3 (2,104,209) Air Conditioner 


L-4 (2,104,272) Washing Ma- 


une for Tumblers, etc. 


L-5 (2,104,436) Portable Grind- 
ing or Filing Machine 
L-6 (2,104,453) Vacuum 
Cleaner 
L-7 (2,104,456) Watch Cleaning 
Mac hine 
| I.-8 (2,104,465) Cooker 


{ 
L-9 (2,104,970) Automatic Tem 
perature Controller for Flatirons 
L.-10 (2,105,050) Clock Device. 
L-11 (2,105,218) Laundry Ma- 
chine 
I-12 (2,105,229) Round Heel 


L-13 (2,105,315) 
“an. 

L-14 (2,105,674) Delay Action 
Detonator and Fuse and Delay 
Composition for Use Therein. 


Circulating 


L-15 (2,105,814) Folding Stove. 

L-16 (2,106,248) Cable Mount- 
ing 

L-17 (2,106,325) Portable Air 
Conditioner. 

L-18 (2,106,439) Soldering Tron. 

L-19 (2,106,528) Insect Electro- 
cutor 


ELECTRICAL MANUFACTURING 


L-20 (Des. 107,777) Combine! 
Circulator Fan and Table. 

L-21 (Des. 107,791) Fan Guard 

L-22 (Des. 107,865) Laundry 


Machine. 

L-23 (Des. 107,866) Laund: 
Machine. 

L-24 (Des. 107,884) Suction 
Cleaner. 

L-25 (Des. 107,885) Corn P 
pe 

L.-26 (Des 107,984) Porta 
Food Mixer 

L-27 (Des 107,985) Portabl 


Power Unit 
1-28 (Des. 108.006) Waffle I1 
L-29 (Des. 108,032) Fan 
L-30 (Des. 108,102) Vacuut 
Cleaner Casing 
L-31 (Des. 108,142) Fan 


(M) Business Machines 


M-1 (2.104.007) Power Operated 
Type writer. 

M-2 (2,104,188) Seal for Bail 
Bearing Structures 

M-3 (2,104,189) Molding Ther 
moplastics 

M-4 (2,104,542) \utomatt 
Punching Machine ; 

M-5 (2.105.291) Record Card 
Controlled Machine 

M-6 (2,106,476) Accounting Ma 
chine : 

M-7 (2,106,477) Accounting Ma 


chine. 


(N) Automotive Equipment 


N-1 (2,104,148) Refrigerating 
Apparatus. 
N-2 (2,104,159) Starter Switch 


Control. 
N-3 (2,104,230) License [late 
Carrier. 


N-4 (2.104.259) Generator and 
or Starting Motor for Motor Ve 
hic les. 

N-5 (2,104,437) Headlamp Con 
struction. 

N-6 (2,104,689) 
Safety Switch. 

N-7 (2,104,765) Battery In 
stallation 

N-& (2.104.766) Storage Battery 
Installation. 

N-9 (2,104,767) Storage Battery 
Installation. 

N-10 (2,104,768) Storage Bat 
tery Installation. 

N-11 (2,104,769) Storage Bat 
tery Installation. 

N-12 (2,104,770) Storage Bat 
tery Installation. 

N-13 (2,104,771) Storage Bat 
tery Installation. 

N-14 (2,104,772) Storage Bat 
tery Installation 

N-15 (2,104,773) Storage Bat 
tery Installation. 

N-16 (2,104,800) Radio Static 
Eliminator. 

N-17 (2,104,920) Coupling 

N-18 (2,105,350) Device for 
Preventing Unintentional locking 
of Automobile Doors. 

N-19 (2,105,411) Snark Plug 

N-20 (2,105,419) Vehicle Head 
Lamp. 

N-21 (2,105,611) 
Safety Switch. 

N-22 (2,105,643) Engine Con 
trol 

N-23 (2,105,756) Relay for 
Automobile Lighting Circuits 

N-24 (2,105,866) Headlight 
Control for Motor Vehicles. 

N-25 (2,105,926) Manual Con- 
trol for Automobile Generators 

N-26 (2,105,947) Automatic 
Starting Mechanism. 

N-27 (2,106,144) Dome Light 
Assembly. 

N-28 (2,106,145) Vehicle Lamp 

N-29 (2,106,159) Automo' ile 
Radio Apparatus. 

N-30 (2,106,333) Automobile 
Signal Device. 

N-31 (2,106,449) Spark Plug. 

N-32 (2,106,451) For Assem- 
bling Spark Plugs. 

N-33 (2,106,578) Sealing Com 
position. 

N-34 (2,106,607) Throttle and 
Transmission Interlock. 

N-35 (2,106,643) Signal Device. 


\utomo' ile * 


Automatic 


ent 


ting 


lug 
\ssem 


Com 
le and 


Device. 
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Materials from which HUNTER 
Nt LORE me ReC triste aii 
great care... thoroughly tested and 
ee UML eli MMI CET Gul Rt hie 
duced. Your springs — made of finest 
steel, brass, phosphor bronze, nickel 
TINT i eg 

have this inbred advantage. And, a 
large stock of all standard gauges is 


AD. T 
i carried to expedite your orders. Write 
6 
oO 
= 


( 
E 
>) 


c/ 


for details. (And, ask about our 


le complete Assembly Service, too.) 


UWA eee 


AIR EXPRESS 


Armatures burnt out in southwestern city. 





Replacements ordered from East. Delivered 
next morning by AIR EXPRESS—at low cost, 
high economy. Plant saved thousands of dol- 
lars and got wide-spread publicity. Use Air 
Express for shipping anything, it discounts de- 
lay and builds up business. Nation-wide day 
and night service. Also to Canada, Latin- 
America, Honolulu and the Far East. For 
service, rates and arrangements, phone 
any RAILWAY EXPR ESS office, and 
say “AIR EXPRESS Division.” 
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Motor by SIGNAL 


Here is one of many applications 
for fractional horse power motors 
in which Signal specializes. Each 
year Signal produces hundreds of 
thousands of these small motors 
for many of the country’s leading 
manufacturers of automobile and 
bus heaters. If you want depend- 
able, priced-right motors in the 
following types and power ranges: 
Universal 1/500 to 1/10 H.P. 
Induction shaded pole 1/250 to 
1/12 H.P. 


send us your specifications. 


Signal is a specialist in the small 
motor field, with a background of 
successful motor production dat- 


ing back to 1892. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


Offices in all principal cities 
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SCREWS AND NUTS.... 


IDEAL FOR PARTS 
ASSEMBLY WORK... 


er > 








The 


Rola Company 
uses Haskins 
equipment 

for various 
assembly 
operations 


Faster and better work is assured when 


a Haskins driver is on the job. 


Screws and nuts are set to a 
pre-determined degree of 
tightness with a uniformity that 
greatly simplifies the work of 
inspection. 


Stripping of threads and spoilage 
of parts, which so often occurs 
with other methods, is practically 
eliminated. 


The Haskins Screw Driver is 


sensitive in operation, fast, 
thoroughly dependable . . . it 
will make possible real savings 
in your plant. 


R. G. HASKINS CO. 


4657 W. FULTON ST., CHICAGO 


askins 


FLEXIBLE SHAFT EQUIPMENT 
TT) ei VT et BG 











WRITE TODAY for 
illustrated catalog 
describing several 
types of the 
Haskins Drivers. 


LATEST ELECTRICAL PATENTS 


N Z 6.66 ire Sig 
nal for Automobiles 

N-37 (Reissue 0.628) Frost 
Shield 

N-38 (Desigr 108,064) Con 


N-3 (Design 108.137 Cor 
ination Clearance and Side Marth 


er Lamp for Motor Vehicles 


(O) Railway 


©-1 (2,104,382) Refrigerating 
Apparatus 


O-2 (2,104,383) Refrigerating 
\pparatus 

-3 (2,104,386) Refrigerating 
\pparatus 

O-4 (2,104,387) Refrigerating 
Apparatus 

O-5 (2,104.475) Spray Type 
Conditioner 1 Passenget r 
hic les. 

O-6 (2,104,591) Railway Track 


Circuit. 

O-7 (2,104,601) Railway Traffic 
Control 

O-8 (2,104,696) Refrigeration 
Drive 

O-9 (2,105,134) Current Trans 
mission, 

O-10 (2,105,260) Railway Sig 
naling 

)-11 (2,105,930) Signal for 
Railroads 


_ 0-12 (2,106,474) \cceleration 


O-13 (2,106,489) 
Track Brake 

O-14 (2,106,594) For Control 
ling a Waving Crossing Signal. 

O-15 (2.106.680) High 
Crossing Signal 

O-16 (2.106.681) Highway 
Crossing Signal 

O-17 (2.106.682) Highway 
Crossing Signal 

O-18 (2.106.683) Highway 
Crossing Signal 

O-19 (2,106,694) Track Rail 
Flaw Detecting Apparatus 

O-20 (2.106.905) \utom 
Block Signal for Railroads 


Magnetic 


ati 


(P) Signaling, Signs, Advertising 


P-1 (2,104,202) Alarm 

P-2 (2,104.314) For Display or 
Advertising Purposes. 

P-3 (2,104,337) Tiluminated 
Sign 

P-4 2,104,340) Signal Um- 
brella 

P-5 (2,104,762) Safety Water 
Light 

P-6 (2,104,895) Enunciator 

P-7 (2,104,898) Liquid Level 
Indicator. 

P-8 (2,104,932) Signal 

P-9 (2.104.963) Door Chime 

P-10 (2,105,006) Burglar Alarm 
Switch, 

P-11 (2,105,073) Signal System 
for Elevators 

P-12 (2,105,113) Alarm Switch 

P-13 (2,105,203) Highway Sig- 


P-14 (2,105,209) 
Sign 

P-15 (2,105,443) Traffic Control. 

P-16 (2,106,031) Pseud Neon 
Sign 


P-17 (2,106,2 


Advertising 


38) Luminous Tube 


Display. 
P-18 (2,106,303) Motor Horn. 
P-19 (2.106.331) Sign Display 


P-24 (2,106,498) Selective Sig- 


P-21 (2,106,658) Alarm Systen 
P-22 (Des. 107,780) Tllu 


minated 


Picture Appar 
) (2,104,716) Photogr 


Recording Sound Waves 


QO-1 (2,104,428) Talking Motio 
ct 
( 


2 (2,105,167) Sound Re 
ing and Reproducing Ap] itus 

()-4 ,105,475 Camera »S 
te 

Q-5 (2,105,661) Multiple I 


ELECTRICAL MANUFACTURING 















































Q-6 (2,105,741) Sound Dev 


-7 (2.105.769) Electro-PI 
graphically Recording Sound 
O-8 (2,105,916) Sound Rep: 


duc ing 


O-9 (2,106,051) Electromechar 
ical Translating Device 

O-10 (Reissue 0,621) PI 
graphs wit! Linear Pho1 
Carriers. 

()-11 (Reissue 0,625) Tone 


Arm for Phonograp 
Q-12 (Design 107,948) Projector 


(R) Processing, Plating, Welding 


R-1 (2,104,018) Electrolytic De 


vice 
R-2 (2,104,200) Welding Cor 
trol 


R-3 (2,104,269) Metal Plating 

R-4 (2,104,420) Switch. 

R-5 (2,104,503) Forming Cor 

nection for Ophthalmic Mountings 
R-6 (2,104,530) Furnace Pri 


(2,104,677) Electrolytic Cell 
(2,104,678) Electrolytic Cell 
(2,104,679) Operating Ele« 


R-10 (2,104,681) Method of I: 
radiation 

R-11 (2,104,693) Weldrod. 

R-12 (2,104,694) Weldrod. 

R-13 (2,104,749) Welding Appa 
ratus 

R-14 (2,104,750) Welding Apy 
ratus 

R-15 (2,104,812) Nickel Anode 
1 Container. 
R-16 (2,105,079) Are Welding 
R-17 (2,105,105) Heating 
Springs. 

R-18 (2,105,614) Dehydration of 
Emulsions 

R-19 (2,105,907) Welding Ma 
chit e 

R-20 (2,106,190) Arcronograp! 

R-21 (2,106,455) Apparatus for 
Etching. 

R-22 (Des. 108,045) Welding 
Apparatus. 


(S) Health and Hygiene 


S-1 (2,104,198) Magnifying and 
Illuminating Device. 

»-2 (2,104,252) Electro-Thera 
peutic Device 

S-3 (2,104,378) Output Dose 
Meter. 

S-4 (2,104,525) Recording Ap- 
paratus for Blood Sedimentation 
Tests. 

S-5 (2,105,296) Hearing Aid. 

S-6 (2,105,621) Mechanical Pow- 
der Puff. 

S-7 (2,105,855) Dry Shaver. 

S-8 (2,105,961) Carriage for 
Roentgen Apparatus. 

S-9 (2,106,428) Diathermic Ap- 
paratus with Quenched Spark-Gap. 

S-10 (2,106,429) Electrothera 
peutic Apparatus. 


an¢ 


S-11 (Reissue 20,641) Fluor 
scopic Device. 
S-12 (Design 108,015) Dry 


Shaver. 


(T) Toys, Amusement Devices 
T-1 (2,104,574) Game Appara- 


[-2. (2,104,740) Game Appara- 
tus. 


(U) Switches, Fuses, Wiring 


Devices 


'-1 (2,104,167) Switch Box 
-2 (2,104,206) Snap Switcl 


| 
I 
= 3 (2,104,451) Junctior 
[ 
I 


'-4 (2,104,786) Connecter. 

1-5 (2,104,850) Glass Top Fuse 
Plug. 

U-6 (2,104,899) Fuse Link Con- 
struction 
U-7 (2,104,914) Circuit Breaker. 
U-8 (2,104,933) Cut-Out 
U-9 (2,104,945) Plug Lock 
U-10 (2,105,129) Wire Conne« 


U-11 (2,105,169) Safety Switcl 










ces 


ring 









@ Then “sign” it with an 
embossed nameplate that 


tells the world so! Amer- 

p R \} UJ D ican Emblem Company 
nameplates carry the trade- 

mark of nationally-known 

OF manufacturers into the 
homes of millions. Every 

A E nameplate is an ex- 

Y a U R clusive product. We carry 
no stock designs. Our 

designing service is at your 


PRODUCT disposal without charge. 


For quotations, indicate 
quantity requirement. 
Write us today. 


AMERICAN 
EMBLEM CO. 


Incorporated 


P.O. Box 116R Utica, New York 


Sales Offices: NEW YORK, CHICAGO, 
PHILADELPHIA, DETROIT, DAYTON 



















Representatives in all major cities. 


OuNew 
RHEOSTAT 
CONSTRUCTION 


which has been so widely 
accepted now includes a 
300 watt size. 
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This exclusive design embodies: 





1. Porcelain-vitreous enamel 
construction. 





2. Completely enclosed con- 
tact system with spiral 
connector, resulting in 
but one wiping member. 



















Proctically all speeds can 
be supplied in the same 
size motor unit from 1 
Revolution Per Day to 3 
Revolutions Per Second. 
This hysteresis shaded pole 
type Haydon motor is par- 
ticularly adapted for in- 
dustrial clocks, recording 
instruments, time switches 
ond advertising displays. 
Synchronous __ self-starting, 
compact and easily mount- 
ed, it has an enclosed coil, 
oil sealed gear train and 
two bearings for the out- 
Actual put shoft. 














3. Circuit elements insulated 
from all other metal parts. 


4. Ruggedly constructed for 
dependability and long 
life. 

® 
























May we send you literature on 
our Rheostats and Resistors? 


Size 


HAYDON MANUFACTURING CO., INC. 


Waterbury, Connecticut 





HARDWICK, HINDLE ® Inc. 


140 PENNINGTON ST.— NEWARK, N.J. 
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New Air Flow Design 
b tile! cad Practical 





Hl 





to Exact Requirements 


Here is another example of how Ohio creates motors of 
special types and designs, motors that become an integral 
part of the machine or appliance which they power. 


This new torpedo-shape motor offers minimum inter- 
ference to the flow of air. Its design blends beautifully 
with the large air circulators which it powers . . . both 
from the standpoint of finish (black crackle) and shape. 
It drives fans 22 to 30 inches in diameter. 


This new motor is now being made in single speed or 
two speeds. The single-speed is generally 1140 RPM. 
The two-speed motor is controlled by a two-speed 
toggle switch and is made in 860 and 1140 RPM; also 
1140 and 1750 RPM. In either single or two-speed 
motors thermal cut-out switch for protection of the motor 
is supplied if desired. This is a split-phase long-hour 
operation motor with low starting current. It is available 
in either totally enclosed or open ventilated frame. 


If you would like effective assistance in solving your 
motor problems, call on Ohio Engineers. Their aid 
is yours for the asking. 


THE OHIO ELECTRIC 


MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, O. 
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TORPEDO-SHAPE = 
MOTORS) 












I se 

| (2.105.883) Swit 

[ ) (2,105,884) Plug Contact 

( 1 ¢ 106,003) Terminal Box 

(7-2 (2,106,007) W ire Con 
necting Device 

{ (2,106,032) Are Ruptur 
gy Device for Switches 

{ } 106,054) Multiple 
Switcl 

[ (2,106,109) Fuse Plug 

{ 6.316) Circuit Inte 

te 

[ 7 106.332) Contact 
\pt tus 

( 8 (2,10 ) Chr Break 
eT 

[ 106,581) Switch. 

{ (2,106,588) Recept icle 

U-31 (2,106,595) Terminal 

U-3 Reissue 20,618) Adapter 

{ (Design 107,905) Con 

1 


nectetr Body 


(V) Musical Instruments 


V-1 (2,104,338) Combination 
Stop <Actior Organs 

V-2 (2,105,793) Pipe Organ 

V-3 (Design 108,133) Organ 


(W) Telephony 


W-1 (2,104,170) Sound Record 
ing Device 

W-2 (2,104,318) Multiple Phase 
Modulation 

W-3 (2,104,433) Acoustic De 

W-4 (2,104,434) Connecting 
Block and Jack Assembly. 

W-5 (2,104,449) Telephone 


Corporate 


A 


Adams Mfg. Co., J. D., A-6 

Air-Way Electric Appliance Corp., 
L-6. 

Ajax Electric Furnace Corp., K-10. 

Akteingesellschaft, Brown Boveri 
& Cie., E-88. 

Aktiengesellschaft, C., E-52, H-15. 

Allgemeine Elektricitats Gesell- 
schaft, G-2. 

Allis-Chalmers Mfg. Co., U-15. 

\luminum Co. of Amer., D-20. 

American Electrical Heater Co., 
U-20. 

American Forging & Socket Co., 
N-7, N-8, N-9, N-10, N-11, N-12, 
N-13, N-14, N-15. 

American Optical Co., R-5. 

American Tel. & Tel. Co., E-4, 
E-5, E-36, E-37, E-78, E-79. 

American Tri-Ergon Corp., Q-10. 

Anaconda Wire & Cable Co., B-1. 

Apex Electrical Mfg. Co., L-11. 

Arrow-Hart & Hegeman Electric 
Co., U-13. 

Associated Electric Labs., n¢.. 
E-71, W-12, W-13, W-30 
tlas Supply Co., C-7. 

\utomatic Telephone 
Co., England, P-15. 

Automatic Temperature 
Co., E-77 

Automotive Lighting Equipment, 


Inc., N-38, N-39. 


& Electric 


Control 


B 


Bailey Meter Co., F-17. 
Baker-Raulang Co., E-86. 
Belden Mfg. £2, U-4 


ELECTRICAL MANUFACTURING 


LATEST ELECTRICAL PATENTS 


W-6 (2,104,682) Amplifier Cor 
trol Circuits 


W-7 (2,104,811) Variable 


Acoustical Reverberation 
W-8 (2,104,971) Telephone 
W-9 (2,104,975) Telephone 
W-10 (2,105,001) Telephone 
W-11 (2,105,010) Piezoelectric 
Device 
W-12 (2.105.012) Telephone 


W-13 (2,105,016) 
Transmission 

W-14 = (2,105,081) 
Tube and Circuit 

W-15 (2,105,318) Synthetic Re 


Pelephone 


Amplifying 


verberation System 

W-16 (2,105,410) Overload 11 

W-17 (2,105,558) Noise Cor 
trol 

W-18 (2,105,678) Modulation 

W-19 (2,105,809) Carrier Sup 
ply. 

W-20 (2,105,898) Telephone Ex 
change. 

W-21 (2,105,921) Number 
Checking 

W-22 (2,105,934) Electroacous 
tic Device 

W-23 (2,106,224) Transforming 
Acoustical Energy into Electrical 
Energy 

W-24 (2,106,299) relephone 
Switch 

W-25 (2,106,350) Testing Sys 
tem 

W-26 (2,106,356) Signal 

W-27 (2.106.360) Telephone 


W-28 (Design 107,748) Pele 
photo Recorder. 

W-29 (Design 107,785) Micro 
phone Control 

W-30 (Design 108,022) Tele 
phone Hand-Set-Mounting. 


(X) Aviation 


X-1 (2,104,028) Aircraft Blind 
Landing Beam 

X-2 (2,104,582) Airplane En 
gine Synchronizer. 

X-3 (2,104,600) System of Ig 
nition for Internal Combustion’ 
Engines for Aircraft. 

X-4 (2,105,137) 
Landing Light. 


Retractable 


Patentees 


Bell Telephone Labs., Inc., D-24, 
E-13, E-14, E-65, E-67, E-68, 
E-80, E-81, E-82, E-84, E-85, 
G-9, G-10, G-11, G-12, G-14, 
H-23, P-20, Q-8, W-3, W-4, 
W-5, W-20, W-21, W-25, W-26, 

Belmont Radio Corp., H-26. 

Bendix Aviation Corp., A-1, D-19. 

Benjamin Electric Mfg. Co., J-26, 
P-18. 

Bocjl Corp., N-23. 

Borden Co., R-10. 

Briggs Mfg. Co., L-5. 

Briggs & Stratton Corp., N-18 

Brush Development Co., <A-4, 


W-11. 

Buffalo Electric Furnace Corp., 
K-11. 

Bulldog Electric Products co, 
D-26. 

Burroughs Adding Machine Co., 
M-1, 


C 


Candy & Co., Inc., B-15. 
Century Lighting, Inc., J-24, J-25. 
Chase Companies, Inc., B-2. 
Chase-Shawmut Co., U-5. 

Chicago Electric Mfg. Co., L-25. 

Cin-Rad Corp., W-29. 

Compagnie Generale de Telegraphie 
Sans Fil, D-6. 

Compagnie pour la Fabrication des 
Compteurs et Material d’Usines 
a Gaz, FE-45. 

Condenser Corp. of Amer., D-10. 

Cornell-Dubilier Corp., D-21. 

Cosma Labs. Co., D-22. 

Cramerton Mills, F-9. 

Cutler-Hammer, D-5, U-2. 



















bustion’ 


actable 


» L-25. 
graphie 
tion des 
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D-10. 
i 


| RON TE a Ee EAE 
f "% Engineer: Our Product Development Dept: 


has a‘wow’in the making -- 
what we need now is a vi- 
bration proof relay 
| that will work on 800 
5 ‘ cycles -- do you know 


where you can get one? 
eR = 4 q 


PA: Sure thing: Struthers 

Te Dunn specializes on 
i | ' just such problems. 

LLY T'll get in touch with 


] them at once. 
AIS 


And you cant do better than 

comings Sag in touch with Struthers 
Dunn, Too, |. Vv genteaes problem 
reguiring relays : 


RELAYS 


by DUNCO 


MEANS DEPENDABILITY 
STRUTHERS DUNN, INC. 


138 N. Juniper St. Philadelphia, Pa. 
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ELECTRICAL PARTS... this Permanent 


Wave Machine, manufactured by the Halliwell 
Division of American Machine and Metals, Inc., New 
York, N. Y., contains a number of parts molded 
, of Resinox. 

"The Resinox organization will assist you in solving 
electrical production problems involving the use of 


molded plastics. 


sual ideas on 


RESINOX CORPORATION 230 PARK AVE., NEW YORK 


MARCH 1938 
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@ Many complexities are encountered 

designing springs. Dimensions are most 
frequently limited by the spacejin which to 
be confined, and such factors as stress, speed, 
temperatures, corrosion, and even harmonics, 
have to be considered. These and other points 
are clearly defined in our bulletins offered to 
engineers, designers, and manufacturers. 


LEE SPRING COMPANY 


INCORPORATED 
32 Main Street, Brooklyn, N. Y. 


L THIS COUPON FOR THESE VALUABLE BULLETINS 


ay 


Gentlemen: 5 
You may send me the two Lee bulletins in which 
spring problems are defined and solved, and the 
SAE yardstick explained and proved. 

Name. 

PRN aakadencriexes 










The Blue Knight 


Lanishes Finish Ogres 


TRAIL BLAZER TALK NO. 2 


“Folks, whenever | take household appliance men 
through the ROXALIN TRAIL BLAZER | get a great thrill. 
ROXYN White Enamel stops ‘em everytime. Which is 
not strange because we set out to find their leading 
troubles and then developed this enamel to end them.” 


The Blue Kuight 
ROXYN is the answer — 
Here’s how it cures common headaches: 
























































ROXYN bakes hard in a few minutes 


0 
CONG 10N 1 wherever high temperatures are available. 


LOSS’ OF ROXYN retains its exceptional whiteness and 


color purity at these high bakes and is not 
| COLO RITY affected by oven hot spots. It stays white. 


a 3 
—" 4 
SPOTS 


RE - SOFXENING 
UNDE EAT 


ROXYN sets mar-proof and porcelain-hard. 


ROXYN is proof against vegetable oils, 
butter fat, fruit acids and kitchen abuse. 


ROXYN is completely non-thermoplastic. 
May be handled without injury while still 
hot from oven. 


ROXYN requires but one bake for multiple 


D 
cOoL ION 6 coats. Sets dust dry in 5-10 minutes. 


ROXYN looks and wears like porcelain but costs 
one-third as much. 


And to you, Electrical Manufacturers, who have been 
looking for that japan toughness and appearance; 
for that satin finish black which does not mar or 


burnish, or gloss up in service — 
ROXYN BLACK is the solution. 








ROXALIN 


FLEXIBLE LACQUER CO. 
Box 583 
Elizabeth, N. J. 


ie) Ga aaron ibis 











D L a 
1) ig Fluoros es » Lincoln Electric Co., E-57 ‘J 
Delta Electric Co., J-18 Line Material Co., U-6, U-8 
Detroit Dental Mfg. Co., S-1. Lintern Corp., P-2 
Detroit Edison Co., E-5. Locke Insulator Corp., B J 
Diebold Safe & Lock Co., E-7' London Electric W ire Ce iT 
Dominion Electrical Mfg Ce Smiths Ltd., B-20 I 
L-21 
uPont de Nemours & Co., E. I., 
R M 
Dura ¢ N N-28 [ 
Machinerieen-en Apparaten Fabri P 
eken ‘“‘Meaf,”’ G-7. 4 
McClintock Co., O B., F-20 
E Metropolitan Device Corp., U-21 
Easy Washing Machine Corp., Miller Industries Co., H < & 
I 2, L-23 K-13. 
Eby, Inc., Hugh H., U-3 Minneapolis-Honeywell Regulator \ 
Eclipse Machine Co., N-26 Co., E-40, E-6 1 
Edison, Inc., Thomas A., 0-9 Monowatt Electric Corp., U-30 
Efco Mfg. Co., L-7 
Electric Are Cutting & Welding ; 
Co., R-1¢ N \ 
Electric Controller & Mfg. Co., " : 
F-16 Nachman Spring- Filled Cort 
Elektricitatsgesellschaft ‘‘Sanitas,” _R-17. 
co. S10 National Battery Co., C-5 


Electric & Musical Industries, Ltd., 
E-48, H-16 
lectroline Co., B-6. 
Mfg. Co., N-2 
Television Co., H-12. 
Mfg. Co., L-13 


I 

Elec trolock 
I lec troni¢ 
| 


“merson Electric 


F 


Faries Mfg. Co., J-27 


Farnsworth Television, Inc., G-6, 
H-8. 

Federal Telegraph Co., E-54 

Firestone Steel Products Co., N 

Ford Motor Co., N-5, R-4. 

Fulton Se N 57. 


G 


General Electric Co., B-7, B-8, B-9, 


B-10. B11, B-17, D-17, D-18 
D-27, E-28, E-29, E-31, E-3 
e490. B-50,. B73, F-3, F-, 
F-19, F-21, H-9, H-10, 1-5, I-6, 
1-1. 3-5, . 5-6, 7-01,,. 3-42,. J-05; 
L-26, L-27, N-19, N-20, Q-11, 


U-29. 
General Electric Co., W-8. 
General Instrument Corp., 
General Motors Corp., E-41, E-61, 
K-3, K-12, N-1, N-16, N- 
2. 0:3. ©-4, K-15. 
General Radio Co.. E-12 
General Railway Signal Co.. O-11, 
0-15, 0-16, O-17, 0-18, O-20. 
Gifford-Wood Co., E-93. : 
Gillette Safety Razor Co., 5-6 
Gordon Novelty Co., T-2. 
Graves Process, Inc., E-6 


H 
Hammond Tnstrument Co.. V 3. 
Hanson-Van Winkle-Munning Co., 
A.3 


Harvey Hubbell, Tnc., U-16. 

Hazeltine Corp., E-66, H-29. : 

Heraeus-Vacuumschmelze Aktein- 
gesellschaft, K-6 

Hoffman Gas & Electric Heater 
Co. 111, 

Hoover Co., V-24. 


Hospo, Inc., J-3. , ‘ 
Henry Hughes & Son, E-59 
Hygrade Sylvania Corp., J-10. 


Ideal Electric & Mfg. Co., E-30 
Imperial Chemical Industries, 
Ltd., L-14. 


International Business Machines 
Corp., E-18, E-19. E-20. E-23, 
E-24, E-25, M-4. M-6, M-7. 


International Engineering Corp., 
D-25 

International Standard Electri: 
Corp., B-13. 


J 
Tohnson Laboratories, Tne., E 34, 
E-75, E-76, H-27, H-28 


K 
Kingston Products Corp.., U-32 
Klangfilm G. m. b. H., 0-5, W-1. 
Knapp-Monarch Co.. L-28. 
K. P. F. Electric Co., U-27. 


ELECTRICAL MANUFACTURING 


National Carbon Co., R-10 


National Electric Products Corp 
U-3. 

National Telephone Supply Co 
B-14, U-22 


National Traffic Signal Co., P-8 


Neon Lights, Inc., P-19. 
Newark Refrigeration & Appliance 
Co., K-2. 
O 
Ox 1 Paper Co., R-7, R-8, R 
Pp 
Patent License Corp., J-13 


Pennsylvania Railroad Co., O-19 
Petroleum Rectifying Co. of Calif., 
R-18. 

Phelps Dodge 
Corp., B-5. 
Pittsburgh Dry Stencil Co., F-4, 

F-5, B-6, F:-7. 


Copper Products 


R 


) Corp. of Amer., D-14, E-11, 
E- E-35, E-39, E-44 


Radi 


a 


2 33, -44, 
51, E-53, E-64, E-94, G-1, 
7-5, G-17, H-3, H-4, H-5, H-6, 
7 H-17, H-18, H-19, 
22, H-25, Q-3, W-2, W-6, 
W-7, W-17, W-18, W-22, W-23. 
Ranco, Inc., L-2. 
Raytheon Mfg. Co., T-19. 
Reyrolle & Co., U-28. 
Rock-Ola Mfg. Corp., T-1. 
Rogers Radio Tubes, Ltd., G-13. 
Rolls-Royce Ltd., X-3. 
Royal Flectric Co., U-18. 
Royal Switchboard Co., U-1. 


S 


Samson-United Corp., L-12. 
Scovill Mfg. Co., I-8. 
Siemens Bros. & Co., W-9, 
Siemens - Schuckertwerke 
gesellschaft, E-83. 
Singer Mfg. Co., L-29. 
Sirian Lamp Co., J-20. 
Slater Co., N., U-10. 
Smidth & Co., F. L., E-89. 
Smith Corp., A. O., R-2. 
Societe Anonyme des Manufactu- 
rers des Glaces & Produits Chi- 
miques de Saint-Gobain, K-4, 


W-10. 
Aktein- 


Sonotone Corp., S-5. 


South Bend Current Controller 
Co., J-17. 

Sperry Gyroscope Co., X-2. 

Sperry Products. Inc., F-18. 

Sperry-Sun Well Surveying Co., 
F-15, 

Square D Co., U-14 

Standard Oil Co. of Calif., F-8. 


Standard Oil Development Co., 
F-1, 

Steiner Bros., 

Stewart-Warner 

Sturtevant Co., B. F., O-5, O-8. 

Superior Metal Products Co., R-1 


Inc., L-18 


Corp., H-30 


T 


Taylor Instrument Cos., E-55. 



























LATEST ELECTRICAL PATENTS 





Telefunken Gesellschaft fur Draht Webster Electric Co., W-16 
lose lelegraphie, D-7, E-17, Western Electric Co., D-12, E-43, 
I: , G-3, G-16, N-29, W-14 F-2, I-3, 1-4, Q-1. 
Teletype Corp., E-2, E-3, | U, Western Railroad Supply Co., 
E-92. O-14 
Thomas & Betts Co., U-12. Western Union Prelegrap Co. 
E-90, E-91. 
U Westinghouse Nir Brake Co., 
: ©-12, 0-13 
Union Switch & Signal Co., C-1, Westinchouse Blectrie eee 
E-26. E-27, 0-6, O-7, O-10. Co E-1 E-16 t r t 
United States Government, E-1, Westinghouse Electric & Mig 
; X-1 +. Co., B-3, B-18, J-2, L-31, P-1l., 
Universal Inventions Ltd., J-7 U-26. . 
H Wicks Pipe Organ Co., V-1 
Vv Wired Radio, Inc., W-19 
\tor Vega Mfg. Corp., B-12 
Vulean Alloy Corp., R-11, R-1 
7 
WwW Yellow Truck & Coach Mfg. (¢ 
Walker ( Ge Sad N-34. 


ALLITE 


... the SUPERIOR Contact for 


ENDURANCE 
AND 

a DEPENDABILITY 

Made to your 


specifications  @ TUNGSTEN and MOLYBDENUM CONTACTS 
@ PRECIOUS METAL CONTACTS 


CALLITE PRODUCTS DIVISION 


EISLER ELECTRIC CORPORATION 
547- 39th STREET UNION CITY, N. J. 






















-44, 


ee BEFORE AVAILABLE. 


19, 
M38 This caption headed a recent ad and inquiries have 
come from every conceivable kind of industry. 


It refers to connectors and plugs showing contacts with 
es a new principle so that they are compact, little larger 
= than the cables to which they are attached, and in which 

each individual lead is completely insulated. 





kK— te 


tein- 


No. 504FL No. 504PL 


The above illustrates a typical 4-wire connector. These connectors 
are made in many variations and have practically any number of 
connectors required. 

ictu- 


Chi We not only furnish the connectors but supply them with leads 
a attached of all kinds; with overall braiding of cotton, metal, or what- 
: ever you may require. 


If you have any connector problems, send them to us. 


oller If at the present time you are using binding posts and terminal strips 
and would prefer quickly detachable connections in their place, 
write for more information. 


We have an interesting circular which explains how we can take care 
of special requirements without the usual high tool cost for special 


| molds, 
9 Radio has used over a million of these ALDEN connectors for con- 
C necting loud speakers, meters and dial lights, etc. 


Write fully what you have to connect. 


Better still, send the device and state wire required and we will send 
sample mounted with connectors with the wire or cable required. 


“~ 


ALDEN PRODUCTS COMPANY 


BROCKTON es Ee? MASS. 
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Means nothing finer 
in Heat and Current 


Control Devices 


—for instance 


THERMOSTATS 


built to give better and 


izers and all such equip- 


liquids. 
Thermostat with new 
finger-fitting handle 


—for controlling 
liquid temperatures 


This type of thermostat 
can be a part of equip- 
ment or located nearby. 
Dials covering various 
ranges of temperature 
can be furnished. 

A Bulletin covering many 


styles of these thermostats 
will be sent on request. 





Thermostat for liquids 


—for instance 
RELAYS 


matic machines, signal 


Mercury Tube Relay fire hazard prevails. 


= 





Something newin Switches 


horsepower motors this switch is 


signed for those who are particular and 
want a good switch that will function 
perfectly and give long service. Ask for 


complete data. 


HARTFORD 


The HART MEG. CO. CONN 


These thermostats are 


more accurate control of 
temperatures in electric 
ovens, water heaters, fry 
and grease kettles, steril- 


ment whether for air or 


This Mercury Tube Relay is 
being used for many control 
purposes in sterilizers, auto- 


tems, motor control, incuba- 
tors, oil burners. As emer- 
gency change over switches. 
With no exposed arc it is in 
common use where explosive 
gases, chemicals, dust or a 


Here is a switch employing a new con- 
tact principle for use with AC current 
only. For machines using fractional 








fe 

ee = AN _Most flexible 

Saat ane Bare Wire 
- Insulation 


CARBON 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 


STAR INSULATING BEADS 
BALL & SOCKET TYPE 


THIRTEEN 


STOCK SIZES 


° 
MADE OF 


LAVOLAIN 


. 
Write for Samples 
and Prices 





STAR PORCELAIN CO., Trenton, N. J. 





a \ 
FISH SPINE a 






STRUTHERS DUNN, INC. 


134 N. JUNIPER ST PHILADELPHIA, PA. 


Sanya 


fiir INSA-LUTE No. 
ADHESIVE CEMENT |_* 


The adhesive of a thousand uses . . . acid proof, fire 
proof oil proof. Resists electricity . . . conducts 
heat. Sticks to metal, =, porcelain, etc. 
ry 4-gal. . $2.00 
SAUEREISEN CEMENTS Co. 


Mfrs. of INSA-LUTE, Technical & Industrial Cements... Compounds 
32 Sharpsburg St., Pittsburgh, Pa. 








DO YOU HAVE 
INSULATION PROBLEMS? 


Let us figure with you using 
Mycalex the superior insulator 


We will supply to your specifications— 
Press Formed or Machined Mycalex pieces 


Many Stock Items! 


ELECTRONIC MECHANICS, INC. 


201 East 12th St., New York City 





ALLOYS, Aluminum 
Aluminum Co. of America, 2179 
burgh, Pa 


ALLOYS, Soper 
Amer i B Waterbu Con 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
““Dowm 





al 


ALLOYS, Permanent Magnet. See Mag- 
nets. 


ALLOYS, Resistance 

Driver C¢ Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich 


Jelliff’ Mfg. Corp., C. O., Southport, Conn. 

ee 

Aluminun of America, 2179 Gulf Bldg Pitts- 
burgh, Pa, 


AMMETERS. See Instruments. 


praia g A CABLE Strip 
28 Archer Ave., Chicagt Ill 
i eb ing’s Sens Ce a John A., Trenton, N. J. 


ATTENUATORS. See Resistors, Radio 


Control 


BEADS, Insulating 





American Lava Corp Chattanooga rem 
Dunr lr Struthers, 134 N. Juniper, Philadelphia, 
Trenton, N. J “*Lavolain.”’ 
rie Ir 6619 Ave 
BEARINGS, Ball and Roller 
New Departure, Division General Motors Corp., Bris- 
t Cnn 
Norma-Hotfmann Bearings Corp., Stamford, Conn. 


BS. Kk. 3 Ir justries, Inc., Front & Erie Ave., Phila- 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O 


~ece gy naig & BUSHINGS, Graphite 
unting Brass & Bronze Co., Toledo, O 

11 Graphite Products Corp., Dept. 215, 609 W 
‘Lake, Chicago, Ill. 


BEARINGS & BUSHINGS, Non-Metallic 

Continental-Diamond Fibre Co., Newark, Del 

National Vulcanized Fibre Co., Wilmington, Del. 

Nolu Oilless Bearings Co., 12 E. Johnson, German- 
town, Philadelphia, Pa 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 











rok.”’ 
Waterbt Button Co., 30 River, Waterbury, Conn. 
Wilmington Fibre Specialty Co., Wilmington, Del. 
BELLOWS 
Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 


BELTS, Fan, (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton, O. 


BELTS, Steel Conveying 
Acme Stes ( 29846 Archer Ave Chicago, Il 


BERYLLIUM COPPER. See Copper, 
Beryllium. 


BLADES, Fan 
Torrington Mfg. Co., Torrington, Conn. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


y tdi NUTS AND SCREWS 
merican Screw Co Providence ee 
onan & Johnson Co., Waterville, Conn 
Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


BOXES AND CARTONS 


Gaylord Container Corp., Dept. 401, St. Louis, Mo. 


Hinde & Dauch Paper Co., 3807 Decatur, Sandusky, O. 


BRASS, BRONZE ao COPPER 

American Brass Co Waterb Conr 

Americar Nickeloid Cr 12 ‘Setond Peru, Til 
a hed Brass Sheets) 

Ryerson & Son, Inc., Jos. T., Chicago, I. 

Scovill "Mfg Co., 65. Mill, Waterbury, Conn. 


Waterbury Rolling Mills, Inc., 600 Watertown Ave., 


Waterbury, Conn. 


BRONZE BARS, Solid & Cored 
Bunting Brass & Bronze Co., Toledo, O 


BRONZE SHEETS. See Brass, Bronze 


and Copper 





















































BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Ill 

General Electric Co., Schenectady, N. Y. 

National Carbon Co., Inc., Carbon Sales Div., Cleve- 
land, O ‘Pyramid.’ 


Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


BUSHINGS, Bronze. See Bearings and 
Bushings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. & Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
N. Y. “Super Service.’’ 

General Elec. Co., Schenectady, N. Y. “‘Glyptal’’ 
“*Versato).’ 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 


CABLE, Motor Lead, Asbestos Insulated 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Rockbestos Products Corp 725 Nicoll, New Haver 
Conn 


CAMBRIC & CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum ° 
Aluminum Co, of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa, 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Sidg., Pitts- 
burgh, Pa. 

American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, Midland, Mich 
‘‘Dowmetal”’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**‘Dowmetal.”’ 


CELLULOSE ACETATE COMPOUNDS. 


See Plastics. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave,, Syca- 
more, Iil. 

Mica Insulator Co., 200 Varick. New York, N. Y. 

Sauereisen Cements Co., 32 Sharpsburg, Pittsburgh, 
Pa. 


CEMENT, Liquid Porcelain 
Sauereisen Cements Co., 32 Sharpsburg, Pittsburgh, 
Pa. 


CERAMICS. 
Shapes. 
American Lava Corp., Chattanooga, Tenn 

Electronic Mechanics, Inc., 201 E, 12th, New York, 
| i A 

Sauereisen Cements Co., 32 Sharpsburg, Pittsburgh, 


3ushings, Washers, Special 


a. 
Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa. 


CHAIN, Socket 
tead Chain Mfg Co 16 Mt Grove sridgeport 
Conn 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S, First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 

Bryant Elec. Co., Bridgeport, Conn. 

General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. ‘‘De-ion.’’ 


CLIPS AND MOUNTINGS, Fuse 

Bryant Elec. Co Bridgeport, Conn 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, M1 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Waterbury Button Co., 30 River, Waterbury, Conn. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., Dept. 103, 268 Fourth Ave., New 
York, N : 

General Electric Co., Section Q-8193, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


ELECTRICAL MANUFACTURING 
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You Can Depend 











on Immediate 


cAttention... 


and SKILLED 
ENGINEERING 
SERVICE 





Our Engineering Department works as closely with the 
customer as though we were part and parcel of the buyer's 
organization. Prompt attention and zealous effort are given 
every request, regardless of the size of order in prospect. 
You'll find that our engineers understand your engineers’ 
language and cooperate to attain both productive and 
economical results. 


SPECIFICATIONS for GRADE 469 


Specific Resistance - - - - - .00048 











ohms per inch cube) 

Carrying Capacity - - - - - - 65 
(amperes per sq. inch) 

Peripheral Speed - - - - - - 8000 
(feet per minute) 

Hardness - - - - - = = - = 20 

Strength - - - - - - - = - 2800 


our. 
“ALL THAT THE NAME IMPLIES ” 
9115 GEORGE AVENUE CLEVELAND, OHIO 






MARCH 1938 


Airs 

ire 
Pre 
ala) Mace 73) oe 
THis LABEL “CG 


UNDERWRITERS § 
LABORATORIES 
INSP. CORD 


Specialists in 


CORD SET 
MANUFACTURE 


From the copper rod to 
the finished cord set — 
all made in one plant 


a Dah chsh nc ttc tte ai ttt tt ta ttc acetate tnt tt tt 


DIAMOND BRAIDING MILLS 


CHICAGO HEIGHTS, ILLINOIS 
(0) s] else Vole Na celice on 
od ee é 





Universal Precision 































































Insulation Manufacturers Corp., 565 W. Washington COPPER, Thin-Sheets 


Ill, J aca 
1ish & Insulator Co., Irvington, N. J. (Electro-Deposition) 


Magnets, Solenoids and 




















American Brass Co., Dept. D5, Waterbury, Conn. 
Ho ‘ Co., 200 Varick, New York, N. Y. . , 
others to specifications “Micanite,”” ‘‘Empire.’’ CORD, Flexible. Heater, Lamp, Radio 
Westinghouse Elec, & Mfg. Co., 7-N, E. Pittsburgh, and Heavy Duty Cords 
Pa. (See also Cable, Heavy Duty; Flexible Leads; Wire, 
COILS INCORPORATED Insulated.) 
COIL (Coils) American Enameled Magnet Wire Co., Port Huron, 
S P id R | Armature and Field. See Coils Mich. ba 
229 Chapman Res rovidence, NN. ft. Driers and Impregnators. See Ovens, Industrial. American Steel & Wire Co., Rockefeller Bldg., Cleve- 
Electromagnet. See Coils, land, O. (United States Steel Corp. Subsidiary.) 
Impregnators Vacuum See Ovens, Industrial, Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl. 
Induction. See Coils. Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Radio Frequency See Coils, Radio Frequency. Diamond Braiding Mills, Chicago Heights, Ill, , 
= oes seme Resistance. See Units and Elements. Driver-Harris Co., Harrison, N. J. 
Solenoid See Coils Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 
Winders and Spreaders See Winding Machines, General Cable Corp., 420 Lexington Ave., New York, 
Coil. NN. Ze 
General Electric Co., Section Y-8193 Appliance and 
COILS Merchandise Dept., Bridgeport, Conn. **Deltabes- 
Acme Wire Co., New Haven, Conn ton,”’ **Salamander.”’ 
American Automatic Electric Sales Co., 1033 W. Van Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Buren, Chicago, Ill. Mass. ; = 
American Enameled Magnet Wire Co., Port Huron, —— Products Corp., 725 Nicoll, New Haven, 
Micl onn. 
eae I 299 Chapman, Providence, R. I. Roebling’s Sons Co., John A,, Trenton, N. J. 
Davis & Co., Inc., Dean W., 347 W. Fulton, Chicago, Rome Cable Corp., 330 Ridge, Rome, N. Y. 
Til ‘ : . 
Electrical Coil Winding Co., 2731 Saunders, Camden, CORES, Resistor and Resistance Coil 
Nw; 2 American Lava Corp., Chattanooga, Tenn. 
General Electric Co., Schenectady, N. Y. Colonial Insulator Co., Akron, O 
Roebling’s Sons Co., John A., Trenton, N. J. General Electric Co., Schenectady, N. Y. 
MAGNET Louthan Mfg. Co., East Liverpool, O : 
COILS, Radio Frequency Star Porcelain Co., Trenton, N. J. ‘*Thermolain,’ 


SOLENOID a Mechanics, Inc., 201 E, 12th, New York, eum 6619 


a Laboratories, Inc., Hamilton Ave., 











. . + 6 ° ° . 7 Pittsburgh, Pa. 
Electrical Coil W inding Co. Est. COMMUTATOR STONES & GRINDERS. 
9~7*< se . . a < T 9 (See also Seaters, Commutator Brush.) CORES, Transformer 
2731 Saunders St., Camde n, N. J. 1924 Ideal Commutator Dresser Co., 1008 Park Ave., Syca- Thomas & Skinner Steel Products Co, 1111 E. 23rd, 
more, Ill. Indianapolis, Ind. 
CONDENSERS, Electrolytic Filter COUNTING DEVICES. See Controls, 
Aerovox Corp., 70 Washington, Brooklyn, N. Y. Electronic; Stroboscopes; Tachometers. 
B. L. Elec. Mfg. Co Dept. A., St. Louis, Mo. 
Fast & Co., John E., 3121 N. Crawford Ave., Chicago, : 
PRESSURE REGULATOR Ill . ’ re a a COUPLINGS, Flexible 
General Electric Co., Schenectady, N. B Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 
ad ras +9 ee es Lovejoy Flexible Coupling Co., 5020 West Lake, Chi- 
& SOLENOID VALVE (my CONDENSERS, Fixed on & : | 
Acme Wire C¢ New Haven, Conn. Torrington Mfg. (s., Torrington, Conn 


Combined Aerovox Corp., 70 Washington, Brooklyn, N. Y. 


° o Fast & Co., John E., 3121 N, Crawford Ave., Chicago, COUPLINGS, Insulated 

7 ON E Assembly Til. Continental-Diamond Fibre Co., Newark, Del. ‘‘Ce- 

. ‘ leron.’’ 
Ideal for heating, air con- CONNECTORS, Wire ra 
ditioning, humidifying Alden Products Co.. Dept. EM7, Brockton, Mass. CRANES AND HOISTS 
equipment. Controls flow Ideal Commutator Dresser Co., 1008 Park Ave., Syca- Robbins & Myers, Inc., Springfield, O. 
of air, water, gas. or oil. _,more, il. : 
Efficient Compact Sherman Mfg. Co., H. B., Battle Creek, Mich. CUPS, Oil & Grease 
Low-priced . Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chi- 
as e i ; 3 Mfg. Co., ‘ d ; 

Send for Complete Description CONTACTORS, Magnetic. See Relays. ‘ans, Yl 


. : ~ Hunter Pressed Steel Co., Lansdale, Pa 
CONTACT POINTS. See Points, Contact. speedway Mfg. Co., 1828 S. 52nd‘ Ave., Cicero, Ill. 


Trico Fuse Mfg. Co., Milwaukee, Wis. 
CONTACTS, Carbon and Graphite 
secker Brothers Carbon Co., 3450 S. 52nd Ave, DECORATIVE METAL SPECIALTIES. 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohewk St., Cohoes, N. Y. 








Cicero, Til oe ict, whan + ola ve . re .< 

National Carbon Co., Inc., Carbon Sales Div., Cleve- eC Est utchec a - . 7 ees 
land, O. also Stampings, Metal. 

Superior Carbon Products, Inc., 9115 George Ave., . ‘ ‘ : 
Cleveland, O DIE-CASTINGS. See Castings, Die. 

* CONTROLLERS, Motor DIES AND MOLDS 

(See also Rheostats, Motor Control.) Chicago Molded Products Corp., 2144 Walnut, Chicago, 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. ll. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. Richardson Co., Melrose Park (Chicago), Tl. 

—. Inc., Struthers, 138 N. Juniper, Philadelphia, Waterbury Button Co., 30 River, Waterbury, Conn. 
a. 










General Electric Co., Schenectady, N. Y. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. DRIVES, Machine Tool 
Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 


a 


Pa. 
, t . 
SESS, 1 eee CONTROLS, Electronic DRIVES, V-Belt 
dia. for Sampie Coupling. General Electric Co., Schenectady, N. Y Dayton Rubber Mfg. Co., Dayton. 0. 
Bores "to 214”. You G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., Worthington Pump and Machinery Corp., Harrison, N. J 
ie 


Chicage Til 
United Cinephone Corp., 43-37 33rd, Long Island ELECTRICAL SHEETS. See Sheets, 
: ¥ 


City, N. ' Steel. 
Weston Elec. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


will be pleased. 


ELECTRODES, Carbon 
CONTROLS, Pressure and Vacuum. See _ National Carbon Co., Inc., Carbon Sales Div., Cleve- 
Controls and Valves, Temperature. land, O. 


CONTROLS, Radio. See Resistors, Radio. ELECTRONIC CONTROLS. See Con- 


trols, Electronic. 


LOVEJOY FLEXIBLE COUPLING CO. 
5020 West Lake St. Chicago, Ill. 





CONTROLS and Valves, Temperature ; 

See also Regulators. Temperature; Thermostats.) ENAMELING MACHINES. See Machines, 
Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. Enameling. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 





| Rarber-Colman © Rockford. Tl " Nels 7 

Ma netic Valves Tsaeeend ae Snenertany. 308 ENAMELS. See Finishes. 

£ General Sales & Products Corp., 45 Mohawk, Cohoes, 7 

| N. Y. ENGINES, Diesel 

to control electrically H-B Instrument Co., Ine., 2531 N. Broad, Philadel- Fairbanks, Morse & Co., 600 S. Michigan Ave., Chi 

the flow of Magnatr Valve Corp., 56 Beekman, New York, N. Y. 
Mereoid Corp.. 4201 Belmont Ave.. Chicago. Til. EQUIPMENT, Chemical & Special Pro- 
Westinghouse Elec. & Mfg. Cx 7-N, E. Pitts x , 
| STEAM—WATER —OIL _ a ee ae 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
CONVERTERS, Rectifier. See Rectifiers. P, O., Philadelphia, Pa. 


CONVERTERS, Rotary. See Motor Gen- ESCUTCHEONS 


AIR—GAS—Ete. 
MAGNATROL VALVE 


erators. American Emblem Co., Inc., Box No. 116R, Utica, 
CORPORATION x. ¥ ah 
COPPER, Beryllium Crowe Name Plate & Mfg. Co., 1783 Grace, Chicago, 
American Brass (C<¢ Waterbury, Conr Hl 


56 Beekman St., New York 





COPPER SHEETS. See Brass, Bronze EXTRACTORS, Oil 


— and Copper sarrett Co., Leon J., Box 378, Worcester, Mass. 





ELECTRICAL MANUFACTURING 
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A wwe Cat. No. HX10 


- Timing Range 
2 Sec. to 20 Min. 


Pat's. Issued & Pend. 


Where accuracy is essential to the control of manufacturing 
processes, the MICROFLEX* Instantaneous Reset Timer offers 
the utmost in time delay relays. Each of the four available types 
is guaranteed to be extremely accurate. For example, the 
HX11 type has a guaranteed accuracy of 0.1 second over its 
entire timing range of 0.2 seconds to 2 minutes. Time settings 
are made easily and conveniently on the Vernier-Micrometer 
dial, an exclusive feature of the MICROFLEX*. Each division 
is plainly marked making time settings always clearly visible. 


In addition, each type has an exceptionally wide range of 
timing and no gear changing devices are employed. Conse- 
quently, the dial is always correctly calibrated. 

Write for Bulletin 255 today. 
*“Trade Mark Registered 


EAGLE SIGNAL CORP. 


MOLINE, ILLINOIS 


HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 


Hard, Tough, Pe 
Rugged and Samples for 


withstands Dee testing and 


Thermal price esti- 


= = mates fur- 
Shock. Any Qualic nished upon 


ioe Any APPLIANCES request. 


THE LOUTHAN MANUFACTURING CO. 
Ceramic Specialists Since 1901 


EAST LIVERPOOL, OHIO, U. S. A. 





The MOTOR-COP 


Against Excess 

Rec Temperature and 
PROV Damage Caused 
ee By Stalling . .. 
Allows the motor to carry the maximum safe load 
under all conditions of stalling, excess tempera- 
ture or extended overload. Meets Underwriters’ 
requirements on standard fractional H.P. AC 
single phase motors. Is mounted within the end bell of the motor. Available in auto- 
matic or manual reset types. Can be connected for 110 or 220 volts, without change 
of protector. Your present motor manufacturer can supply you with motors equipped 
with MOTOR-COPS—carrying the Underwriters’ label covering the combination. 


Make arrangements now to have the motors in your burners, stokers and pumps con- 
form to Fire Underwriters’ requirements. For complete information write— 


MICRO SWITCH (rss CORPORATION 
1 EAST SPRING STREET FREEPORT, ILL., U. S. A. 
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Satisfactorily solving your 
fractional power problems! 








$1-101 Skeleton 
E1-101 Encased Motor Motor 
@ Designed primarily to satisfy the need of electrical manu- 
facturers for low cost application, these shaded type induc- 
tion motors are being used in hundreds of machines and 
appliances. Absolutely quiet in operation, they are guar- 
anteed for long durable service whatever the method of 
application. High standards of materials and workmanship 
assure dependable performance. You will find this entire 
line fully covered in bulletin No. 37. Send for it today. 


F. A. SMITH CORP. 


Rochester, New York 




































ALSO MAKERS OF ARCTIC AIRE FANS, EXHAUST FANS, PILOT BLOWERS, ETC. 


Do ccocmae Real 
Porcelain Pipe Thread Bushings 


BLACK GLAZE 
Complete with Lock Nuts 


3 SIZES 
to fit standard 
14", 3%" and 14" conduit 
_ The 12” size available with 
16 hole (standard) or 14” 


ole. 
AVAILABLE FOR 
IMMEDIATE SHIPMENT 
+ 


Special Porcelain 


of All Kinds 
+ 
Porcelain in 
Special Colored Glazes 
a 
THE UNIVERSAL CLAY 
PRODUCTS CO. 
Sandusky, Ohio 


Chicago office: 
107 N. Wacker Drive 


FRANKLIN VULCANIZED 1:3 03 
FRANKLIN LAMITEX 
(LAMINATED BAKELITE) 


SHEETS — RODS — TUBES — WASHERS 
SPECIALISTS IN PUNCHINGS AND 
FABRICATED PARTS—ONE OR 
A MILLION PIECES PROMPTLY 


(Also Fiberboard Sheet and Fibertuf Tubes) 















FRANKLIN FIBRE-LAMITEX CORP. 
190 E. 12th St., WILMINGTON, 




















































































DEL. 


FIBRE 


AND 


| FIBRE FABRICATION 


PHENOL FIBRE (Laminated Bakelite) 


SHEETS RODS TUBES 
WASHERS — GASKETS — SPECIALTIES 


Inquiries Solicited 


PENN FIBRE & SPECIALTY CO. 


912 S. FRONT STREET PHILA., PA. 


INSTRUMENT LITTELFUSES 

for meters, 1/200 amp. up. HI- 

VOLT LITTELFUSES for trans- 

—— ete., a 5000, 10,000 

voit ranges; 1/16 amp. up. NEON 
VOLTAGE FUSES and Indicators. WRITE 
AIRCRAFT, AUTO and RADIO gop 


FUSES; fuse mountings, etc. 
CATALOG 
tH 


SIGNAL, 

ate 
INDICATOR & 
DP Aneel Ter te) 


Py TEL si me CLS ae 
In all voltages up to 250 
SUM UU ee 


TE oe ch ewes 
MINIATURE LAMP WORKS,Inc. 
PP Te ae ae 


LONG ISLAND CITY NEW YORK 





/ Mn @ 11 16” and 1” 
hold mounting. Lamps 
removable from front. 
Five jewel colors avail- 
able. Uses standard 
Mazda lamps, Miniature, 
Candelabra or Bayonet. 

Write for catalog describing complete line of 

socket assemblies. 


DIAL LIGHT CO. OF AMERICA 


134-136 Liberty Street, New York, N. Y. 


aS Se 


single 





EVYECETS 

American Bra ( Waterbury Brass Goods Branch 
Waterbury, Conr 

Platt Bre & Co., Waterbury, Conn. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Button Co., 30 River, Waterbury, Conn 

FANS 

Torrington Mfg. Co., Torrington, Conn, 

FELT 

Western Felt Works, 4029 Ogden Ave., Chicago, Il. 

FERRULES 

American Brass C¢ Waterbury Brass Goods Branch 


Waterbury ‘ I 


Patton MecGuyer Co., 17 Virginia Ave., Providence, 














| ae | 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

FIBRE, Vulcanized 
Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre. 

Brandywine Fibre Products Co., 1402 Walnut, Wil 
mington, Del 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cod 
ite,”’ **Vulcoid.’ 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il. 

Linc Fibre & Specialty Co., Newport, Del. 

National Vulc an ized Fibre Co., Wilmington, Del. 
**Peerless,’’ ‘‘Vul-Cot.”’ 

Penn Fibre & Specialty Co., 912 S. Front, Philadel 
phia, Pa 

Simplex Mfg. Co., Auburn, N, Y. (Gaskets & Wash- 
ers.) 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 
Fyberoid,’’ ‘‘Ohmoid.’’ 

FIBRE, Phenol. See Plastics. 

FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., 
Pittsb irgh Pa 

Maas & Waldstein Co., Newark, N. J 

Roxalin Flexible Lacquer Cc Inc Box 582, Eliza 
beth. N. J 


Sherwin-Williams Co., Cleveland, O 


FLEXIBLE LEADS & WIRING HAR- 


NESSES 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Gavitt Mfg. Co Inc Dept. K, Brookfield, Mass 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
FLEXIBLE SHAFT MACHINES. See 


Machines, Flexible Shaft. 

FUSES, Enclosed 

Ge al Electric Co., Section Q-8192, Appliance and 
Mi rehandise Dept., Bridgeport, Conn. 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Ill 

FUSES, Potential 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Ill (Surge Protectors.) 

GASKETS. See Fibre, Vulcanized. 

GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago 
il 


GEARS AND PINIONS, Non-Metallic 

Continental-Diamond Fibre Co., Newark, Del. 

Franklir Fibre Lamitex Corp., 190 E. 12th, Wilming 
ton De 

letting, Inc., 2650 W. Medill Ave., Chicago 

General Electric Co., 
“*‘Fabroil,’’ 


Schenectady, N. Y. 

“‘Textoil,’’ ‘‘Textolite.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), I1l. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
Ohmoid.’’ 


Wilmington, Del., 


GEAR STOCK, Laminated. 
Pinions, Non-Metallic. 


GENERATORS. See Plating Generators; 
also Motor-Generntors. 


GLUE POTS. 


GRAPHITE BEARINGS. 
& Bushings, Graphite. 


See Gears & 


See Pots and Ladles. 


See Bearings 


HANGERS, Ball and Roller Bearing 
S. K. F, Industries, Inc., Front & Erie Ave., 
lelphia, Pa. 


HARNESSES, Wire. 


Phila- 


See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, 
meter 
General Electric Co., 


Ammeter - Volt - Ohm- 


Schenectady, N. Y. 














International Resistance Co., 405 N. Broad, Phila., Pa 

Triplett Elecl Instrument Co 313. Harmon Dr 
Bluffton, O. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 


Pa. 


INSTRUMENTS, Laboratory Standard 
American Transformer Co., 178 Emmett, Newark, N. J. 

General Electric Co., Sehenectady, N. ; 

General Radio Co., 30 State, Cambridge, 

G-M Laboratories, Inc., Dept. G, 
Chicago, Ill, 


Mass. 
1731 Belmont Ave.,, 


H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York ‘i f 


Triplett Elecl Instrument Co., 313 Harmon Dr 


Bluffton, O. 
Westinghouse Elec. 


& Mfg. Co., 7-N, E. Pittsburgh, 


Pa. 
Weston Elec! Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


INSTRUMENTS, Pocket 


H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


INSTRUMENTS, Portable and Switch- 
board 

American 
General 


Transformer Co., 178 Emmett, Newark, N. J. 
Electric Co.. Schenectady, N 


Zs 
80 State, Cambridge, 


General Radio Co., Mass. (Os- 
cillographs.) 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Triplett Elecl Instrument Co., 313 Harmon Dr., 
Bluffton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. ‘‘Illuminometer,’’ ‘‘Pin-Jack.’’ 


INSTRUMENTS, Resistance Bridge 


General Radio Co., 30 State, Cambridge, Mass. 
Shalleross Mfg. Co., Collingdale, Pa. 
Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 


New York, N. Y. 


INSTRUMENTS, Speed 


Tachometers. 


Indicating. See 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth See Cloth, Insulating. 

Composition, See Plastics. 

Compounds. See Varnish, 
Compounds. 

Fibre. See Fibre; also Plastics. 
Lava. See Ceramics, 


Insulating; also Wax and 


Mica. See Mica. 
Molded. See Plastics. 
Paper. See Paper, Insulating. 


Phenolie Fibre. See Plastics. 


Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabric; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish See Varnish, Insulating. 

Wax. See Wax and Compounds. 


IRONS, Soldering 


General Electric Co., Schenectady. N. Y. 
Stanley Elec Tool Div., The Stanley Works, 132 
Elm, New Britain, Conn 


Chestnut, Ravenna, O, 
54th, Philadelphia, Pa. 


Sta-Warm Electric Co., 565 N. 
Trent Co., Harold E., 619 N. 


KNOBS & DIALS, Radio and Instrument 
Kurz-Kasch. Inc., Dayton, O. 


Waterbury Button Co., 30 River, Waterbury, Conn. 


LACQUERS. See Finishes. 


LAMINATED PLASTICS. 
LAMINATION DIES. See Dies & Molds. 
LAMINATIONS, Magnetic 


Thomas & Skinner Steel Products Co., 
Indianapolis, Ind, 


LAMPS, Miniature 


See Plastics. 


1111 E. 23ré 


Fastern Lamp Co., 782 S. 18th, Newark, N. J. 

Herzog Miniature Lamp Works, Inc., Long Island 
City, N. YX. 

LAVA. See Ceramics. 

LEADS, Flexible. See Flexible Leads. 
LIGHTING UNITS, Localized 

Fostoria Pressed Steel Corp., Fostoria, O. ‘‘Localite.”’ 


LIGHTS, Pilot or Indicator 
Light Co. of America, 134-136 


Yok, N. ¥ 
General Elec. 887 Adams, 
N 


Liberty, New 


Vapor Lamp Co., Hoboken, 


Herzog. 1 saamas Lamp Works, Inc., Long Island 


City, N 
Kirkland a H, R., Morristown, N. J. 


LIMIT SWITCHES. See Switches, Limit. 
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INTRODUCING 


A \EW Motor 


* 
WL l h GREATER SPEED 
MORE POWER 


Setp- Aligning Bearings 
Higher Starting Lorque 
BIGGER SHAFT 
BETTER PERFORMANCE 


This new-design shaded-pole A.C. motor repre- 
sents the latest developments from the original 
research work we have done, and are doing, in 
this specialized field. Several models are available, 
offering outputs up to nearly 1/50 h.p. and de- 
signed for either continuous or intermittent 
service. The frame fits a cylindrical case snugly. 
Four tapped mounting studs on each side afford 
a variety of mountings. New self-aligning bear- 
‘ings insure maximum durability and _ service. 
Write for descriptive literature. 


BARBER-COLMAN 


COMPANY 


















ROCKFORD, ILL. 



































Will Set 
One or 
Two 
Rivets at 
a Time 





Let this new Chicago Riveter reduce your costs! This 
Multiple Setter can be used on an almost unlimited 
number of assemblies because the riveting heads are 


Pulp Products Department adjustable to various riveting centers. Investigate — send blue 
PRINTS or sample ASSEMBLIES with inquiry. 


AIM Laat ea ere Chécaso RIVET x MACHINE Co. 


1848 So. 54th Avenue CHICAGO, ILLINOIS 
Tubular and Split Rivets in All Rivet Metals 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. Ill 
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BULLS -1I- UNIT 
INDICATING LAMPS 


SINGLE HOLE MOUNTING 


rite for new bulletin on complete line 
All voltages 


#600 UNIT \ 
120 V f 

















































































pil ghts, signal lamps. 


OOCOOVO 
OO0OOO 


Ideal to Build Lamp Annunciators 


Mfod. by H. R. KIRKLAND CO. 
Morristown, N. J. 









Distributed by 


GRAYBAR 
ELECTRIC 
cx, 





SHERMAN 
Soldering Lugs 


PATENTED 


A complete line 


Sold Thru jobbers 


H. B. SHERMAN 
MFG. CO. 


Battle Creek, Mich. 





CYCLONE 
DRYER 


HS waa 18 
WEL aa 


Research and 
R42 eek 
Oil Extracting, Wash- 
ing, Drying, Enameling, 
Galvanizing and the 
Hydeway Hydrostatic 
Impregnating Machines. 


aioe 
BARRETT CO. 


WORCESTER, MASS. 
TP ae we 


my.” y 


35 YEARS 


, 
quality 


experience assures 
and dependability 


ae a 
r ‘7 


... A Trial Will Convince You... 
Suppliers of ALNICO MAGNETS 


THOMAS & SKINNER STEEL PRODUCTS CO. 


1111 East 23rd Street Indianapolis, Ind. 


| OFF THE ASSEMBLY LINE 


@ Special production equipment, 
many diverse assembly processes and 
the handling of numerous materials, 
each with its own needs, made 


assembly line production of Nesco 

roasters a real accomplishment. Here 

is the step-by-step word-picture story 
of how it was done. 
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LUGS, Copper 


Burndy Engineering Co., Ine., 459 E, 133rd, New 
York, N. Y **Scrulug.’”’ 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, I] 


Ilsco Copper Tube & 

Madison Rd., Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, 

Patton-MacGuyer Co., 17 Virginia 
| 


Products Co., Inc., Dept, E.M., 


-g Cincinnati, O. 
Ave., Providence, 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 
MACHINES, Enameling 
Barrett Ce Leon J., Box 378, Worcester, Mass, 
MACHINES, Flexible Shaft 
Haskins Co., R, G., 4657 W. Fulton, 


MACHINES, Impregnating 


Chicago, Il. 


Barrett Co., Leon J Sox 378, Worcester, Mass 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa 


MACHINES, Polishing & Buffing 


Packer Machine Co., Dept. M., Meriden, Conn. 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 
Cicero P. O., Chicago, Ill. 


MACHINES, 


1848 § 4 Ave. 


Screw-Driving (Power) 


Haskins Co., R. G., 4657 W. Fulton, Chicago, Ill. 
MACHINES, Tapping 
Haskins Co,, R. G., 4657 W. Fulton, Chicago, Il. 
MACHINES, Washing 


For Washing Small Parts) 


Barrett Co., Leon J., Box 378, Worcester, Mass, 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 
Cinaudagraph Corp., Magnet 
Conn, Nipermag.”’ 
Thomas & Skinner Steel 
Indianapolis, Ind, 


MATS, Steel, Safety 


Alloy Div., Stamford, 


Products Co., 1111 E. 23rd, 


Acme Steel Co., 2846 Archer Ave., Chicago, III. 
MEGOHMMETERS. See Instruments. 


oo POTS, LADLES. 
szadles. 


METALS, 


finished. 


See Pots & 


Colored. See Metals, Pre- 


METALS, Pre-finished 


(Coils, Sheets, Strips, Wire) 
Acme Steel Co., 2846 Archer Ave., Chicago, III. 
American Nickeloid Co., 12 Second, Peru, Iii 
**Nickeloid.’’ ‘“Tint-Metal.’’ 
Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor 

Callite Products Div., Eisler 
Union City, N. J. 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

General Plate Co., Div. of Metals and Controls Corp., 
30 Forest, Attleboro, Mass. 


Newark, N. 


J 
Elec. Corp., 547 - 39th, 


Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
““Wilco.’” 

METERS. See Instruments. 

MICA 

Brand & CC Wm., Dept. 103, 268 Fourth Ave., New 
York, N 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 
bond.’”’ 

General Electric Co., Section M-619, Insulating Ma- 
terials Div., Appliance and Merchandise Dept., 


Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Macallen Co., 16 Macallen, 

Mica Insulator Co., 200 
*‘Micanite,’’ ‘‘Micoid.’’ 


Washington 


Boston, Mass. 
Varick, New York, N. Y. 


New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26."’ 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa, 

MOLDED INSULATION. See Plastics. 

MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTOR DRIVE UNITS. See Drives, 
Machine Tool. 
MOTOR-GENERATORS 
Electric Specialty Co., 213 South, 


1 Stamford, Conn. 
Janette Mfg. Co., 556 W. Monroe, 


Chicago, Il, 





MOTOR STARTERS. 
Motor. 


See Controllers, 


MOTORIZED SPEED REDUCERS. See 
“Motor Specifications for Designed-in 


Power Applications,’ elsewhere in this 
issue, 
MOTORS 
(See also ‘‘Motor Specifications for Designed-in 
Power Applications,’’ elsewhere in this issue.) 
Alliance Mfg. Co., Alliance, O. 
(Also Radio Tuning Motors.) 
Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo. 


Barber-Colman Co., Rockford, Ill. 
Bodine Elec. Co., 2256 W. Ohio, 
Delco Appliance Division, General 
Rochester, N. Y. 
Delco Products 
ton, O 
Diehl Mfg. Co., Elizabethport, N. J. 
Dumore Company, Dept. 108-B, Racine, Wis. 
Electric Specialty Co., 213 South, Stamford, Cc nn. 
Fairbanks, Morse & Co., 600 S. Michigan Ave., Chi- 
cago, Hl 
General Electric Co., 
Haydon Mfg. Co., Inc., Waterbury, Conn 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 
Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Kendrick & Davis Co., Inc., Lebanon, N. H. 
Kingston-Conley Elec. Co., North Plainfield, N. J. 
Leland Elec. Co., Dayton, O 
Master Elec. Co., Dayton O. 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 
Kobbins & Myers, Inc., Springtield, 0. 
Signal Elec. Mfg. Co., Menominee, Mich. 
Smith Corp., F. A., Rochester, N a 
Speedway Mfg. Co., 1828 So. 52nd Ave., 


Chicago, Tl. 
Motors Sales Corp., 
(Also Radio Tuning Motors.) 


Division, General Motors Corp., Day- 


Schenectady, N. Y. 


Cicero, Il 


Utah Radio Products Co., Dept. E. M1, Chicago, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

NAILS 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 


NAME PLATES 


American Emblem Co., Inc., Box No. 116R, Utica, 
N. ¥ 


Crowe Name Pilate 


& Mfg. Co., 1783 Grace, Chicago, 
Ill 
NICKEL-SILVER 
American Brass Co., Waterbury, Conn. 


Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich 

Scovill Mfg. Co., 65 Mill, Waterbury Conn. 

Waterbury Rolling Mills, Inc., 660 
Waterbury, Conn. 


NUT SETTERS. See 
also Machines, Screw-Driving. 


“*Adnie.”” 
Watertown Ave., 


Portable; 


io ols, 


NUTS, Machine. See Bolts, Nuts and 
Screws. 

OHMMETERS. See Instruments. 

OIL SEALS. See Seals, Oil. 

OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chi- 


cago, Til. 


Hunter Pressed Steel Co., Lansdale, Pa, 


Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa, 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan 
ll. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See 
PAPER, Insulating 


Fish Paper, Press Board, Fibre Board, Fuller Board, 
Slot Insulation. 


Ave., Chicago, 


Finishes. 


Brand & Co., Wm., Dept. 103, 268 Fourth Ave., New 
York, N. Y¥ 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tll 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., 200 Varick, New York, N. Y- 
*‘Armatite,”’ *‘Armo,”” **Micanite,”’ “Duro,”* 
*“Kaygrey.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 
‘“‘Campbellite.’’ ‘‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

West Virginia Pulp & Paper Co., Pulp Products 


Dept., 230 Park Ave., New York, N. Y. ‘‘Electrite,’’ 
‘‘Densite.’’ 


Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Fyberoid.”’ 

PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 


Bivd., Chicago, Ill. 
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This Steatite material provides beads with better heat resist- 
ance, higher dielectric and mechanical strength than avail- 
able in other materials. 

Write for our price-list showing 14 sizes for immediate 
shipment from stock. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA, TENNESSEE 





SOLDERLESS LUG 


NOTE the triangular wedge formed by the tang and 
V-bottom collar, which forces the wire into a solid 
mesh. NO set-screw contact ... NO flattening or | 
separating of wires . . . NO limitation to one size | 
wire ... NO shearing effect whatsoever... NO | 
special tools required to make connection . . . NO 
need for you to search any longer for the PERFECT 
solderless connector—WE HAVE IT! | 





Send for samples and prices. Address Dept. EM 








| ILSCO COPPER TUBE & PRODUCTS, Inc. 
| 5629 Madison Rd. Cincinnati, O. 
| si 


satin ieee acacia 





Flea Power 


MOTORS 


A Type for Every Need 















DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 


ora million. Also low voltage motors. 


SpeedWay Manufacturing Co. 
18.8 So. 52nd Ave., Cicero, Il. WRITE FOR 
CIRCULAR 
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ADVANTAGES OF STA-WARM’S 
HEATED OUTLET IN POURING WAX 











Choice of single or double outlets to suit your 
production needs. 


in heated chamber. 


? Non-freezing; always free-flowing—outlet sealed 

3 Non-clogging; Non-drop—Valve automatically 
cleans itself in each stroke. 

4 Application by single drop or stream to suit your 
requirements. 


5 Hand or foot operation to fit into your production 
efficiently. 


STA-WARM 


Sta-Warm Electric Wax & Compound Heaters and 

Pourers are available in 2 qt. to 25 gal. sizes—bench, 565 N. Chestnut St. 
floor or overhead models. . . . In all Sta-Warms, com- Ravenna, Ohio 
pounds are heated uniformly top to bottom—low heat 

concentration; no cold spots; no carboniza- 
tion; no fire hazard—under fixed or selective 
thermostatic control. A request will bring 


you — on other pe er features that 
mean lower costs, more efficient wax heating, , = Wi 
better product results. Write today! a OF Ahi 


6 Interchangeable valve seats to vary and control rate 
of flow to suit your production needs. 


Knowing so well the 
needs and _ require- 
ments of the electrical 
industry, we have in- 
stalled in our new 
mills carefully de- 
signed and modern equipment to produce the 
uniform and high quality of rods, wires and 
cables so necessary in a multitude of uses. 









































Always glad to ship trial orders so the product 
may be tested in use and register its excellence. 


We will be pleased to quote on your requirements for 


HOT ROLLED COPPER RODS 
BARE & TINNED COPPER WIRE 
(In rounds, flats & squares) 

BARE & TINNED STRAND 
U. R. C. WEATHER PROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRE & CABLES 
LEAD COVERED CABLES 


ROME CABLE CORPORATION 


Mills and executive offices 


330-400 Ridge Street - ROME,N. Y. 
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REFER TO 


MOTOR SPECIFICATIONS 


On pages 70, 72, and 74, for a 

monthly maintained data guide, de- 

tailing mechanical and electrical char- 

acteristics of available power units 

offered by Electrical Manufacturing 
advertisers. 





For New 
MATERIALS, PARTS 


& EQUIPMENT 


to be designed 
into your product 


SEE PAGES 54-57 


THIS 
CLASSIFIED 
FEATURE 


is intended as a facility for the 
reader, providing a quick, easy, 
and reliable reference to the 
sources of materials, parts, equip- 
ment and finishes used in the 
fabrication of finished products. 


| Always refer to it Also, since 
| each company listed is an adver- 
tiser, consult the advertising 
pages for information and addi- 
tional data. Avail yourself of 
this and other information fea- 
tures of each issue because they 
represent helpful factors of our 
publishing service to readers. 


INDEX 











Jobn A, Campbell, Director, Reader Service 


ELECTRICAL MANUFACTURING 


932 Madison Ave., New York, N. Y. 




















Mica Insulator Cc 200 Varick, New York, N. ¥ 
Nationa Vulcanized Fibre Co., Wilmington, Del. 
PENCILS, Drawing 

Staedtler, Inc., J. S., 53 Worth, New York, N. Y. 


PENDANTS, Socket Chain 


Bead Chain Mfg. Co., Bridgeport, Conn. 
PHENOL FIBRE. See 
PHENOLIC COMPOUNDS. See 


PHOSPHOR BRONZE 


Plastics. 


Plastics. 


American Brass Co., Waterbury, Cont 

Driver-Harris Co., Harrison, N. J 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Rolling Mills, Inc., 660 Watertown Ave 





Waterbury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Cc Schenectady, N. Y 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicag¢ Ill 

United Cinephone Corp., 43-37 33rd, Long Island 
Clits, BR. i 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. ‘‘Photronic.’’ 

PILLOW BLOCKS, Ball and_ Roller 
Bearing 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
jlelphia, Pa. 

PILOT LIGHTS. See Lights, Pilot. 

PINIONS. See Gears & Pinions. 

PINS, Cotter 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

PLASTICS, Laminated or Molded 
See also Tubing, Laminated Phenolic.) 

American Insulator Corp., New Freedom, Pa. (Cold 
Mold 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y 

Bakelite Corp., 247 Park Ave., New York, N. Y 

Chicago Molded Products Corp., 2144 Walnut, Chi- 
cago, Ill, 

Consolidated Molded Products Corp., Scranton, Pa. 
**Lacanite,’’ ‘‘Arcolite.’’ 

Continental-Diamond Fibre Co., Newark, Del. 
*‘Dilecto,’’ ‘‘Dilophane.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
innati, O 

Franklin Fibre-Lamitex Corp., 190 E, 12th, Wilming- 
ton, Del 

General Electric Co., Section A-1, Plastics Dept., 
Pittsfield, Mass. ‘‘Textolite,"” ‘“‘Mycalex’’ (‘‘Cetec’’ 
Cold Mold). 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
**Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 
**Phenolite.’’ 

Penn Fibre & Specialty Co., 912 S. Front, Philadel 
phia, Pa 

Resinox Corp., 230 Park Ave., New York, N. Y 
tichardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.”’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Waterbury Button Co., 30 River, Waterbury, Conn. 
Westinghouse Elec. & Mfg. Co., Micarta Div., Traf- 
ford. Pa **Micarta.’’ 

Wilmington Fibre Specialty Co., Wilmington, Del., 
Ohmoid.’’ 

PLATES, Carbon Resistance 

secker Brothers Carbon Co., 3450 8. 52nd Ave., 
Cicero, Ill 

National Carbon Co., Inc., Carbon Sales Division, 
Cleveland, O. 

Superior Carbon Products, Inc., 9115 George Ave., 


Cleveland, O. 
Trent Co., Harold E., 619 N. 


PLATING GENERATORS 
Electric Specialty Co. 213 South, Stamford, Conn. 
Kendrick & Davis Co., Lebanon, N. H. 


54th, Philadelphia, Pa. 


PLATINUM 
Baker & (¢ Inc 113 Astor, Newark, N. J 
Wilson Co., H. A., 105 Chestnut, Newark, N, J. 


**Wilco.’’ 


PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn, 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Diamond Braiding Mills, Chicago Heights, III. 


General Cable Corp., 420 Lexington Ave., New York, 
N. Y. 

General Electric Cc Section Q-8193, Appliance and 
Merchandise Dept., Bridgeport, Conn. ““Ge-Flex.”’ 
“*Tell-tale Tap.’’ **Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 

Rockbestos Products Corp., 725 Nicoll, New Haven, 
Conn 


PLUGS, Attachment 


Allied Elec. Products Co., Inc., 76 Coit, Irvington, N. J. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Relden Mfg. Co., 46323 W. Van Buren, Chicago, Il. 
Bryant Elec. Co., Bridgeport, Conn 

General Electric Co Section Q-8193, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. 


Royal Elec. Co., Inc. “5 Grand Ave., Pawtucket, R. I. 

PLUGS, Expansion 

Hubbard Spring Co M. D 
tiac Mich 


690 Central Ave.. Pon 


Jones, 








































PLUGS & SOCKETS, Single Contact 
Howard B., 2300 Wabansia Ave., Chicago, 


POINTS, Contact 

Molybdenum, Platinum, 
Alloys. 

Baker & Co In 113 Astor 

Callite Products Division, Eisler Elec. 
39th, Union City, N. J. 

General Plate Co., Div. of Metals and Controls Corp., 
30 Forest, Attleboro, Mass. 


Til, 


Silver, Tungsten, Special 


Newark, N. J 


Corp., 547 


Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
**Wilco.’’ 

PORCELAIN 

Akron Porcelain Co., Akron, O. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 


Louthan Mfg. Co., East Liverpool, O ‘‘Elemite.’’ 


Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘‘Ther- 
molain,’’ ‘‘Vitrolain,’’ ‘*‘Lavolain.’’ 
Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 


Pittsburgh, Pa. 


Universal Clay Products Co., Sandusky, O. 


POTENTIOMETERS. See Resistors, 
Radio Control. 


POTS & LADLES, Melting 


Dunn, Ine., Struthers, 138 N. Juniper, Philadelphia 
Pa. ‘‘Dunco.’’ 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
‘Triplex. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PRE-FINISHED METALS. 
Pre-finished. 


PULLEYS, Steel 
Dayton Kubber Mfg. Co., 


PUSH BUTTON STATIONS. 
Switches, Remote Control. 


PYROXYLIN COMPOUNDS. See Plastics. 
OIL-LESS BEARINGS. 
Bushings, Graphite; 
ings, Non-Metallic. 
PLATINUM. 


RAWHIDE GEARS. 


See Metals, 


Dayton, O. 


See 


See Bearings & 
Bearings & Bush- 


See Points, Contact. 


See Gears & Pin- 


ions, Non-Metallic. 

RECEPTACLES, Lamp. See Sockets, 
Lamp. 

RECTIFIERS, Current 

B-L Electric Mfg. Co., Dept. A. St. Louis, Mo. 

General Electric Co Section Q-8193, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Raytheon Mfg. Co., Elecl. Equipment Div., Dept. M, 
Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept, 7-N, E, Pitts- 
burgh, Pa. 

REFRACTORY PORCELAIN. See Cera- 


mics; Cores, Resistor; Porcelain. 
REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 


(See also Controls & Valves, Temperature; Thermo- 


stats.) 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘*‘Dunco,’’ 
Mercoid Corp., 4201 Ave., Chicago, Ill. 


Belmont 
Wilcolator Co., Newark, N. J. 
REGULATORS, Voltage 


American Transformer Co., 178 Emmet, Newark, N. J. 


**Transtat.’’ 

General Radio Co., 30 State, Cambridge, Mass. 
“Varia.” 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Raytheon Mfg. Co., Elecl. Equipment Div., Waltham. 
Mass, 

United Transformer Corp., 72 Spring, New York, 
N. 2. “Verran.” 


Ward Leunard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, 

American Automatic Electric Sales Co., 
Buren, Chicago, Ill. ‘‘Autelco,’’ 

Arrow-Hart & Hegeman Electric Co., 

Dunn, Inc., Struthers, 138 N. Juniper, 
Pa. ‘‘Dunco,’’ ‘‘Mid Getts.’’ 

Eagle Signal Corp., Moline, Il. 

General Electric Co., Schenectady, N. Y. 


Milwaukee, Wis. 
1033 W 
“*Strowger.’’ 
Hartford, Conn, 
Philadelphia, 


Van 


G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


Ill. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 
H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 


phia, Pa 
Kurman Elec. Co., 239 Lafayette, New York, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, II. 
Corp., 43-37 33rd, Long Island 


United Cinephone 
Cy, . F. 
Ward Leonard Elec. Co.. 234 South. Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Newark Works New- 
ark, N. J. 
Weston Elecl. 
Ave., Newark, N. J. 
Wilcolator Co., Newark, N. J. 


RESISTORS, Power Circuit 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Instrument Corp., 582 Frelinghuysen 
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FURING 


Lower Finishing Costs! 


POLISH and BUFF 


— Automatically — 





The No. 2 Rotary Machine 

if Electrical parts manufacturers make 
profitable savings—do a more uni- 
formly better finishing job and with 
a substantial production increase. 
Send your part with sample finish 
and desired hourly production—a 
proposal will be sent without 
obligation. 


WRITE DEPT. ‘‘M’’ for CATALOG 


A feu of the many 3 Types—Straight Line Conveyor—Rotary 
shapes and sizes and Portable Vertical 


PACKER 


utomatic 
POLISHING & BUFFING MACHINES 


THE PACKER MACHINE CO. MERIDEN, CONN. 


CLEAN as a 


“Nv 





M.. guests remark about the unusual 
cleanliness of Hotel McAlpin. The beautiful 
new rooms, recently completed, deserve to 
retain their immaculate charm and comfort. 
And throughout, the entire hotel is ‘‘spic and 
span’’. Kitchens are spotless, public rooms, 
guest rooms, even corridors are thoroughly 
groomed every day. Such care is just another 
item in the policy of the McAlpin management 
. . . and another reason why so many people 
prefer this fine New York Hotel. 


* WHISTLE John J. Woelfle, Mgr. 


HOTEL M°CALPIN 


“The Center of Convenience” 
Broadway at 34th St. 


NEW YORK 


ROOMS with BATH from 
50 $A 00 $4.50 TWIN 


SINGLE DOUBLE BEDDED 
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STAR PORCELAIN 


Engineered to meet a wide range of electrical re- 
quirements - refractory, insulating and decorative. 
Made to accurate dimensions with mechanical and 
dielectric strength to meet any specific need. 


aA 
% LAVOLAIN S AR SEND 


% THERMOLAIN PORCEBAIN-COMPANY — 2LUEPRINTS 
be Olea TRENTON /~™\NEW JERSEY anaes 
% NU-BLAC ‘ . S387 08S 


MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 


THE SENSITIVE RELAY 


14 Milliwatts for positive 
operation. 


In a class of its own. ADJUST- 
ABLE. DROP OUT from 50 
to 85% of pull. CONTACTS THE 4K RELAY 


fine silver, rated to cary 144 aA 
Amps. 110V. AC. Can be CONTACTS double break, coin 
> ; J silver, wide break rated to carry 
— in operating range 15 Amps. AC 110V.—10 Amps, 
ro 1Z DC. 110V Coil Range from .01 
eee Amps. down to 14 geo. AC—O1V to 110V. 
illiampere. DC. 5 Watts for positive operation. 


small, rugged, powerful unit. 


KURMAN ELECTRIC CO., INC. 


239 LAFAYETTE ST., NEW YORK, N. Y. 






















both time and material 
Due to modern 
sells for less than even 


core sizes and gauges. 


DAVID M 





come with the use of Gardiner 
uniform high quality assures better, faster 


production 


4818 SO. CAMPBELL AVE., 


PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 


Monson, Maine 


a 


Rosin 


methods 
ordinary solders 


264 Canal 


nd 


st. 


CHICAGO. 


SCREW MACHINE 
PRODUCTS 


METAL SPECIALTIES 


Superior Workmanship 


in brass or steel. Send 
specifications for an 
estimate. No obliga- 
tion. 


LINDEN & CO. Inc. 


891 BROAD STREET 
PROVIDENCE, R. I. 





LOWER COSTS | 


Core Solder. Its 
work, saving 
Gardiner Solder 


Also made in Acid-Core and specials in various alloys, 


EASTERN SALES OFFICE AND WAREHOUSE 
KASSON & CO., 


New York 





a4... 


WIRE SPRINGS 


AND SPECIALTIES 















S 


te Pd s 
eR ds} 
ALL METALS 


S 
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SEND US YOUR INQUIRIES 


CUYAHOGA SPRING CO 


CLEVELAND, OHIO 






10270 BEREA RD. 



















































nectad N. Y 
H iH I 140 Pent ton, Newark, N. J 
I il KR t ( 105 N. Broad, Phil 
s. Pa 
0 M ( s W. Flou Chicago, I 
\ 1 Leor 1] ( 34 Sou Mt. Verr N. Y 


RESISTORS, Radio Control 
\ t rs Fixed Resistors, Rheostats, Potenti- 

kere ; ( rp., 

Allen-Bradley C« 


70 Washington, Brooklyn, N. Y. 
1309 S. First, Milwaukee, Wis. 


Radio Co., 30 State, Cambridge, Ma 





Hardwick Hindle, Ine., 140 Pennington, Newark, 
Pe 

International Resistance Co., 405 N. Broad Phila- 
lelphia, Pa 

Nationa Electri Controller Co., 5309 Ravenswood 
Ave., Chicago, Il 

Ohmite Mf ar is4d3 W. Flournoy Ave Chicago, Il 

Shaller Mfg. Co., Collingdale, Pa 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 

General Radio C 30 State, Cambridge, Mass. 


Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 
‘lectri 


National | ic Controller Co., 5309 Ravenswood 
Ave Chicago, Il 

Ohmite Mfg. C i843 W. Flournoy Ave Chicago, Ill 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


“*Vitrohm.”’ 
Westinghouse Elec 
Pa 


RHEOSTATS, Radio. 
Radio Control. 


& Mfg. Co., 7-N, E. Pittsburgh, 


See Resistors, 


RIVETING MACHINES. See 


Riveting 


Machines, 





RIVETS 

Blake & Johnson Co Waterville, Conn. 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 

Waterbury Button Cx 30 River, Waterbury, Conn. 

RIVETS, Split & Tubular 

( Rivet & Machine ¢ 1848 S. 54 Ave., Ci 
t P. O Chica Il 

R.P.M. COUNTERS. See Tachometers. 


SCREW DRIVERS, Portable. See 
Portable 


Tools, 


SCREW DRIVING MACHINES. 


Machines, Screw-Driving. 


SCREW 

See Fibre, Vulcanized. 
SCREW MACHINE PRODUCTS, Metal 
4 ! Co. of i 7 


America, 2179 Gulf Bldg., Pitts- 
burgh, Pa, 
Barnes ¢ Wallace, Div. of Associated Spring Corp., 
Brist Conn 
ike & Johnson Cx Waterville, Conn 
{unter Pressed Steel C Lansdale, Pa. 


891 Broad, 








B 

I ir 
Linder 
P 

Pr 


Co., Ir Providence, R. I 
k ng Co., 12 Grove Ave., Plainville, Conn. 
ressive Mfg. Co., Torrington, Conn. 
Ss ill Mfg. Co., 65 Mi Waterbury, Conn. 
SCREWS, Machin 
American Screw ¢ Providence, R. 1 
Blak & Johnson Co Waterville, Conr 
Progressive Mfg. Co., Torrington, Conr 
S Mfg. Co., 65 Mill, Waterbury, ¢ 
SCREWS, Recessed Head 
4 Ss ( Pr ence Rn. J 
SCREWS, Set 
Bla & Johnson Co Waterville, C 
SCREWS, Tapping 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave 
‘ ag Ill 
SCREWS, Thumb 
Blal & Johnson Co., Waterville, Conr 
SEALS, Oil 
( Rawhide Mfg. Co., 1286 Elston Ave., Chi 
I 
( k Pact ( I Ny... 2m Ix 
( I M ( 840 S K AV Chi 
I 
\ M & ( I oO. I 7 W 
I ( I 
SEATERS, Commutator Brush 
Ideal ¢ itator Dr es , 1008 Park A Syca 
I 
SEPARATORS, Magnetic 
Ohio |} Mfg. ¢ 5905 Maurice Av Cleveland, O 


SET SCREWS, Self-Locking 
Shal f N. 


Lock W r ( 2 Keeler Ave., 
Cc! i 
SHADES, Mica 
M I es 4 Varick, N York, N. Y. 
N } Mica Co., Wa m, Mass, 
SHEETS, Brass, Bronze, Copper. See 
Br iSs, Bro Zé and Copper. 
SHEETS, Iron 
\ hk M ( S ( M 
0 \ 


See 


MACHINE PRODUCTS, Fibre. 


SHEETS, Steel 


American Nickeloid Cc 12 § nd, Peru, I (Pr 
finished 

American Rolli M ‘ 861 Curti Mid 
©. “Arfmco.”’ 

American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp Pittsburgh, Pa. (United 


States Steel Corp. 
Granite City Steel Co., 
Republic Steel Corp,, 
Ryerson & Son, Inc., 


Subsidiary.) 
Granite City, Il. 
Cleveland 0 


Jos T., 
SHELLS, Screw Socket 


Chicago, Il 


Patton-Macguyer Co., 17 Virg » Ave., Fi 
Rs 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

SILVER 


Baker & Ir 113 Astor, Newark, N. J 
Driver-Harris Co., Harrison, N. J 






Handy & Harman, 82 Fulton, ‘New Yok, N. F 
““Sil-Fos.”’ 

Wilson . H. A., 105 Chestnut, Newark, NS, J. 
**Wilco.’’ 

SLATE 


Portland-Monson Slate Co., 


SLEEVING, Saturated. 
Varnished. 


SLOT INSULATION. 
lating; also Cloth, 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N ¢ 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Electronic Tube 


Portland, Me. 


See Tubing, 


See Paper, 
Insulating. 


Insu- 


Electronic Mechanics, Inc., 201 E. 12th, New York, 
re 

SOCKETS, Lamp 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Bryant Elec. Co sridgeport, Conn 

General Electric Co Section Q-8193, Appliance and 


Merchandise 
SOLDER, Self-fluxing 


Dept., Bridgeport, Conn. 


Gardiner Metal Co., 4818 S. Campbell Ave., Chicage, 
Il. 

SOLDER, Silver 

General Plate Co., Div. of Metals and Controls Corp., 


30 Forest, Attleboro, Mass 


Handy & Harman, 82 Fulton, New York, N. Y. ‘“‘Sil 
Fos.”” 


Wilson Co., H. A., 


105 Chestnut, Newark, N. J. 
“Wilco.”’ 
SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, 
Til. 
General Electric Section Q-8193 Appliance and 


I | ( 
Merchandise Dept., 


SOLDERING IRONS. 


ing. 


Bridgeport, Conn. 


See Irons, Solder- 


SOLDERING POTS. See Pots and Ladles. 
SPEED INDICATORS. 


also Stroboscopes. 


SPEED REDUCERS. See 
fications for Designed-in 
cations’, elsewhere in 


See Tachometers; 


‘Motor Speci- 
Power Appli- 
this issue. 


SPEED REGULATORS. See 
Motor. 


SPRINGS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 
Barnes-Gibson- Raymond, 


Controllers, 


Div. of Associated Spring 





Corp., 6399 Miller Ave., Detroit, Mich. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co, Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il! 

Hubbard Spring Co., M. D., 690 Central Ave., Par- 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Lee Sprir Ce Inc., 32 Mair Brooklyn, N 

Peck Spring Co., 12 Grove Ave Plainville, Conn 

Raymond Mfg. Co.. Div. of Associated Spring Corp., 
70 Ss Center, Corry, Pa 

Timms Spring Co., 4000 Taylor, Elyria, O 

SPROCKETS 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

STA.\APINGS, Metal 

Aluminum Goods Mfg. Co., Manitowoc, Wis 

American Bra Co., Waterbury Bras Good Brar 
Waterbur Conr 

American Emblem Co., Inc., Box No. 116R, Utica, 
N. Y 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conr 

Cr e Name Plate & Mf ( 1783 Grace, Chi 
Il. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Micl 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Lind & Co., Inc., 891 Broad, Providence, R 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
a 
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WHEN IT COMES T0 Resistors - Suitches - Rheastat 


YOU’LL GET MOST FOR YOUR 
atts 





g., Cles 
idiary. 

(United 
UTAH RADIO PRODUCTS CO. eiexcsrict agri oN 
7 s CHICAGO, ILL. Wecarryacomplete range of types and values 
ge a BUENOS AIRES UCOA RADIO PRODUCTS CO. at stock-item prices. Send us your specifications. 
ae 
abing, F 
r, Insu- . a 
ok NAILS, RIVETS & SCREWS 


.ve., Syca- 


and special circuits. All with ont 


= up < 4 For individual control of lights, 2 
yy . and fractional h. p. motors. Com- : 
2 i 3 y plete range, 3 to 10 amps. Of- « D 
- ; and-on. 2-circuit. 3-way. Multiple 4 













oe ee versal retrieving lever. Also special (") ~ 
switches. Used by G. E., Westing- a 
1 Co house, Robbins & Myers, Emerson, 5 
Century, Diehl and others. 
Made to order in any metal regardless of quantity. WRITE FOR CATALOG 
Copy of our new catalog available upon request. 
., Chicage, c 
AS 8 Bee ES ee etal thittie!  oe tete 
soc 400 OAKLAND ST., BROOKLYN, N. Y. 
% "eS 
rk, N. J oo A 
(Ore WAS 
, Chicago 7 ENITLS \ \ 
Sold CSPERALE 
eolider- = = 
saree Qn CLEVELAND ith 
ometers; 
= Tc HOLLENDEN 
r Speci- 
“a Ln COLUMBUS id. 
atrollers, The NEIL HOUSE 
subsidiary. In AKRON 2244 


a The MAY FLOWER 


ted Spring 


ede Pn torepo its 
ae Te NEW SECOR | 
eon Ln JAMESTOWN (Neon 4) 4 \\ 


SO Th: JAMESTOWN 
i ane 


_ ote SAMUELS 


and featuring 


Here is information about a molded 
Pe plastic product that has enabled 
many manufacturers to accomplish @ 

design improvements not previous- 


B ly possible. Molded Celoron parts ai 
may enable you to get a step @ 
ahead of your competitors in de- 

= Sign, performance or economy. Let 


us send you Bulletin No. MP-5. 









e, Chi Unusually Comfortable, Modern Rooms; 

jn. Cit Good Food, Carefully Prepared and “Genuinely 
Served; Every Modern Hotel Facility Fradiy” 

. ? and Reasonable and Uniform Rates 

Providence 
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SEALED 
SWITCHES 


H-C 



























































For accurate con- 
stationary vapor-proof 


trol. <A 


| switch that operates in any position, 
| 1100 watts a. c., light load, pre- 
cision movement. 


| HEINEKEN MACHINERY CORP. 





95 LIBERTY STREET NEW YORK, N. Y. 





om 
REASONABLE 


Write for Literature 


E. MACHLETT & SON 


222 E. 23rd ST. NEW YORK, N. Y. 


ie POWREX ea 
MERCURY SWITCHES 


Write for 
Catalog! 












For identifying Wire 


| TERMINAL 
Parts, etc. catvonnd 


or Stamped Consecutive 


Numbers a specialty. Made from 
aluminum. brass or copper. All sizes and 
styles. Write forfree samples and prices 


NATIONAL BAND & TAG CO. 


Dept. 9-425 Newport, Kentucky 





| é 
| Almo MERCURY SWITCHES 


We offer manufacturers of 
electrically powered and con- 
trolled machines a large assort- 
ment of mercury 
switches in all 
sizes and in all 
shapes—for every 
purpose, 
















ALMO MFG. CO., 475 Washington St., Newark, N. J. 


see 


















taymond Mfg. Co., Div. of Associated Spring Corp., 
270 Sx Center, Corry, Pa 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave.. 
Chicago, Il. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, i 

Whitehead Stamp Co 1675 W. Lafayette Blvd., 
Detroit, Mict 

STAMPINGS, Small, Non-metallic 

Continental-Diamond Fibre Co Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 


cinnati, O 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, De 

Lincoln Fibre & Specialty Co., Newport, Del. 

Richardson Co., Melrose Park (Chicago), II. 

Taylor Fibre Co Norristown, Va 

Wilmington Fibre Specialty Co., Wilmington, Del. 


STARTERS, 
Motor 


Motor. See Controllers, 


STEEL BARS & SHAPES 

American Steel & Wire C« Rockefeller Bldg., Cleve- 
and, O United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Magnet 
Cinaudagr Corp 


I Magnet Alloy Div., Stamford 
Nipermag.”’ 


lagrapt 
Conn. 


STEEL SHAFTING, Screw Stock 


Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

STEEL SHEETS. See Sheets, Steel. 

STEEL SHEETS, Enameling 

American Rolling Mill Ce S6L Curtis, Middletowr 
oO **Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co.. Granite City, M1. 

Reput Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il 

STEEL, Stainless 

Acme Stee Ce 2846 Archer Ave., Chicago, III 
(Striy Superstrip.”’ 

American Rolling Mill S61 Curtis, Middletowr 
oO (Strips, Sheets, Plates.) ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary }) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Ir Jos. T., Chicago, Il. 

STEEL, Strip 

Acme Steel Ce 2846 Archer Ave Chicag Il (Cold 
and Hot Rolled, Galvanized, Colored, Striped ) 


Superstrip.’’ 


American Nickeloid Ce 12 Second, Peru, 1 Pre 
American Rolling Mill @€« S61 Curtis, Middletowr 
Ohio “Armco 

American Steel & Wire Co., Rockefeller Bldg.. Cleve- 
land, O (Tnited States Steel Corp. Subsidiary.) 
tarnes Co.. Wallace. Div. of Associated Spring Corp., 
Rristol. Conn (Hot Rolled.) 

Republic Steel Corp., Cleveland. O 

Ryerson & Son. Inc.. Jos. T., Chicago. M1 

Thomas Steel Co., Warren, 0. (Bright Finish, Zine 
Coated. Copper Coated.) ‘‘Thomastrip.’’ 

STRAPPING, Box 

Acme Steel Co., 2846 Archer Ave., Chicago, II 

STRIPPERS, Wire 

Pyramid Products Co,, 2224 §S. State, Chicago, Il. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland 
Ohio 

STROBOSCOPES 

Genera Radio Co.. 30 State, Cambridge, Mass. 
“‘Edgerton,’’ ‘‘Strobotac.”’ 

SWITCHES, Fixture 

Arrow-Hart & Hegeman Elec. Co., Hartford. Conn 

McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 

SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co.. Hartford, Conn 

Genera Electric Cc Section Q-S8193 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, 

Arrow-Hart & Hegeman Elec. (Co., Hartford, 

General Elec. Co., Schenectady, N. ° 

— use Elec & Mfg. Co 7-N, E. Pittsburgh, 
>a 


SWITCHES, Limit 


Wis. 
Conn. 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Barber-Colman Co., Rockford, Tl 

General Elec. Co.. Schenectady, N. Y. 

Hart Mfg. Co.. Hartford, Conn. 

Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 
— Elec. & Mfg. Co., 7-N, E. Pittsburgh, 

>a. 


SWITCHES, Mercury 






Almo Mfg. Co., 475 Washington. Newark. N. J. 
Durakool, Inc 1093 N. Main, Elkhart, Ind. 
General Electric Vapor Lamp Co., 887 Adams, Ho- 
boken. N. J. ‘‘Kon-nec-tor,’’ ‘‘Cooper-Hewitt.”’ 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 
Machlett & Son, E., 222 E. 23rd, New York. N. ¥ 
Mercoid Corp., 4201 Belmont Ave.. Chicago. Tll. 
Powrex Switch Co., 190 Willow, Waltham. Mass. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 










SWITCHES, Radio 

Electronic Mechanics, Inc., 201 E. 12th, New York, 
a. Ss 

Shallcross Mfg. Co., Collingdale, Pa. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa **Dunco.”’ 


General Electric Co., Dept. 6-201, Schenectady, N. Y. 


Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 


Ward Leonard Elec. Co.. 34 South. Mt. Vernon, N. ss 


Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, Pa. 
SWITCHES, Snap, Heavy Duty 
For Flectric Range and Smal! Motor Control 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Bryant Elee. Co., Bridgeport, Conn 
General Electric Co., Section Q-&193 Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn ‘“‘Diamond H.”* 
Ileineken Machinery Corp., 95 Liberty, New York, 


ME 
Micro Switch Corp,, 1 


SWITCHES, Time. 
SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201, 


SYNTHETIC RESINS. 


(Sealed Type.) 
East Spring, Freeport, I 


See Timing Devices. 


Schenectady, N. Y. 


See Plastics 


TACHOMETERS 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Ill 


Sticht & Co., Herman H., Dept. EM., 27 Park PI., 
New York, N. Y 

Veeder-Root, Inc., Hartford, 

Weston Elecl. Instrument Co., 
Newark, N. J. 


TAGS, Terminal 
National Band & Tag Co 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-81935 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, II 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


Conn 
582 Frelinghuysen Ave., 


Dept. 9-425, Newport, Ky 


Appliance and 


Washington 


TAPE, Mica 
Continental- Diamond 
Insulation Manufacturers 
Blvd., Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

General Electric Co Section Q-8193, 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


TAPE, Varnished Fabric 


Fibre Co., Newark, Del. 
Corp., 565 W. Washington 


Appliance and 
**Paragon.”” 
Washington 


Acme Wire Co., New Haven. Conn. 

Brand & Co., Wm., Dept. 103, 268 Fourth Ave New 
York, N k 

General Electrie Co Section Q-8193, Appliance and 
Merchandise Dept., Bridegport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J. 


Mica Insulator Co., 200 Varick, New York. N. Y. 
Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


TAPPING MACHINES. 
Tapping. 


TERMINALS, Plain and Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler 
Chicago, Il. 


TERMINALS & CONNECTORS 
American Brass Co., Waterbury Brass Goods 
Waterbury, Conn. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 
(Terminals and Terminal Plates.) 

Littelfuse Laboratories, 4252 Lincoln Ave., 
Ill. (For Fuses.) 

—" MacGuyer Co., 


x i 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Waterbury Button Co., 30 River, Waterbury, Conn. 


TESTERS, Coil 
See also Instruments. 

Sticht & Co., Herman H., Dept. 
New York, N. Y. 

Weston Elecl. Instrument 
Ave., Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. 
Thermostatic. 


THERMOSTATS 

Arrow-Hart & Hegeman Elec. 

Bridgeport Thermostat Co., Inc., 

Dunn, Inc., Struthers, 138 N. 
Pa. ‘*Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Hart Mfg Co., Hartford, Conn. ‘‘Diamond H.”’ 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa 


See Machines, 


Ave., 


Branch, 


Chicago, 


17 Virginia Ave., Providence, 


EM., 27 Park Pi., 
(Oscillographs. ) 
Corp., 582 Frelinghuysen 


See Metal, 


Co.. Hartford, Conn. 
Bridgeport. Conn. 
Juniper, Philadelphia, 


ELECTRICAL MANUFACTURING 










Wire Stripping Flexibility 


that Earns from 


York, 


Pa 


. Wis. 

& SPRING LEAF ts Cos 
Ns 3. 

es s bE 
NY. the very 
tl CONTACT SWITCHES | 

7 first year! 
e and * Made of special alloy phosphor bronze, with pure silver con 

York. tact points Unique manufacturing processes enable us to 

- produce any shape or angle desired Will hold their form 

clas indefinitely. Supplied in banks of any height or in multiple S - E e D C R A r T 
oe banks Will not) erystallize Any leaf thickness .006 up 





2 to 12 times 



































ia al on calc yd goa Insulated Wire STRIPPER 


is not just an ordinary device—it's really a genius. It can handle many, many kinds of 


stripping requirements—yes, even new ones as your business growth develops them— 
hicago, WR ITE FOR SAMPLE simply because it brings with it various types of knives and cutting agencies that give 
rk Pl., it ALL-AROUND Championship Calibre. And in addition to this amazing flexibility, 
it has many special construction features that cut your production costs, give you bigger 








) Ave., fe (et full details and prices. Send specifications of job you profit margins, and reduce your overhead. Just the hinged 
have in mind State quantity desired Without cost or cover, alone, saves many valuable production hours and 
ant obligation, we will submit specially built sample and quote dollars per year! 
price. Write us today @ Write today for literature—and send samples for recommenda- 
a tion. No obligation. 
1ington 
x. Stile ee 
i SUE Sea ie 
1727 EASTHAM AVE-E.CLEVELAND, OHIO. 
| 1627 Be Walnut St. Chicago e Ililinois 
hington 
Be 
an SUPERIOR COILS IN LESS TIME! | J NEW NOTE IN ECONOMY 
‘agon.”’ 


nington yar COIL WINDING EQUIPMENT 
Ms LATEST DESIGNS 


sburgh, 
IDEAL COIL WINDING 
DRIVE—accurate, instant 









_— speed control—saves time 
e and and money—more efficient. 
hington Maintains true tension at 
- high speeds. No danger 
ae of broken coils—positive 
sburgh, brake. Easy, adjustable 


speeds. 


= IDEAL “UNIVERSAL TYPE" COIL WINDING HEAD—produces all common 
type coils easily, economically. Sizes changed over rapidly. Only two wires to 
solder when finished. 

ie WRITE FOR FREE TRIAL 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 PARK AVENUE SYCAMORE, ILLINOIS ” 
When we say that your manufac- 


turing costs can be drastically re- 
duced by using Lincoln Fibre pro- 
ducts, it is not our intention to 
sing self-praises. We are simply 
repeating the statements made to 
us, time and time again, by our 
customers. High grade materials 
low overhead, skilled workman- 
ship, and personalized service are 
the famous Lincoln quartet that is 


Branch, 
go, Ill. 


hicago, sie 


/ Wario 


7 BV elles 


pene SAVE 
TIME—OIL—WORRY 


e harmonizing with design-engi- 

d Ave., . OPTOMATICS and LEVOMATICS neers and electrical manufacturers 
« maintain a constant fevel of oil in ring in all parts of the country. If you, 

fetal, and ball bearings. too, would like your profits to 


The DRIP-DROP is a thermal oiler 
% dropping oil on the bearing from the 
Conn. / top exactly as needed. 


reach a new high note, write today 
for the score; it includes samples 


ia and quotations with no obligation. 
ielphia, 
—— TRICO FUSE MFG. CO. 

MILWAUKEE, WIS., U.S. A. 


stladel- LITERATURE 


‘ N : , - 
NEWPORT awe aS 
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SQUARE + * ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 








[MPERVIOUS) 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 
and Compounds 


IMPERVIOUS VARNISH CO. 
—_o. Bidg., Pittsburgh, Pa. 











10 YOUR needs. 


1326 N. 23rd. 


Sales Representatives in 








EYELETS—Regular and Special 


W IRE—Pure zinc wire 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC—Strip zinc for commercial 


uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





IN SELECTING 
RESISTANCE WIRE 


Though the alloys used in the resistance 
wires of electrically-heated products are 
few, the problem of selection is not a 


simple one. In specifying, there must be 
full consideration given to operating and 
use conditions as well as to product 
design and characteristics. Here is a 
first-aid-to-the-user review of the subject 


found on PAGE AT 


CARTRIDGES, 
STRIPS, RINGS, 
IMMERSION 


Siareare pes cr engineercd 


WATLOW ELECTRIC MFG. CO. 
ST. LOUIS, MO. 


Buffalo, Chicago, Cleveland, Dayton, New York 














M Corp., 14201 Belmont Ave., Chicago, Il. 
e ther: “‘Sensatherm,’’ ‘‘Vasaflame.’’ 

WW ator Co., Newark, N. J. 

Ph ay ter DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Ws. 

Barber-Colman Co., Rockford, IIL. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 





Signal Corp., Moline, Il. ‘*Microflex.’ 

eneral Electric Co., Dept. 6E-201, Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn “Diamond H.’’ 

Sticht & Co., Herman H., Dept. EM., 27 Park PI., 
New York, N Fa 

Thompson Clock Co., H. C., Bristol, Conn. 

United Cinephone Corp., 43-37 33rd, Long Island 
City, N. ¥ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 





Westing Ele & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 
TOOLS, Portable 
Ele Tool Di The Stanley Works, 132 Elm, 
New Britair Conn 


TRANSFORMER CORES. See Cores, 
Transformer. 


TRANSFORMERS 
For built-in applications to electrically seperated 
machines appliances and equipment 
American Transformer Co., 178 Emmet, Newark, N. J. 
Davis & Co., Inc., Dean W., 547 W. Fulton, Chi- 
ago, Ill 


Genera Electric Ce Section Q-8198, Appliance and 
Merchandise Dept., Bridgeport, Conn 

General Radio Co., 30 State, Cambridge, Mass, 
**Wariac.’’ 


United Transformer Corp., 72 Spring, New York, 
nS 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Electric & Mfg. Co., 7-N, E. Pitts- 
burgh, Pa. 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co 801 Glasgow Ave., Fort 
Wayne, Ind (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 

America Brass Co., Waterbury, Conn 

Ils Copper Tube & Products Inc., Dept. EM., 
5629 Madison Rd., Cincinnati, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cel- 
ilak.”’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
innati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 





tlectric Co., Section A-1, Plastics Dept., 

ttsfi Mass ““Textolite.’’ 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 
**Phenolite.’’ 

Penn Fibre & Specialty Co., 912 S. Front, Philadel- 
phia, Pa 

Richardsor 





Co., Melrose Park (Chicago), Ill. ‘‘Insu- 


Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., Micarta Div., Traf- 
ford, Pa. ‘‘Micarta 

Wilmington Fibre Specialty Co., Wilmington, Del., 


TUBING, Phosphor Bronze 
American Brass Co., Waterbury, Cont 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mir Del. 

Continental-Diamond Fibre Co., Newark, Del 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 








ton, Del. 
Lincoln Fibre & Specialty Co., Newport, Del. 
Nationa Vulcanized Fibre Co., Wilmington, Del. 
Peerless, “*Vul-Cot.”’ 
Per Fibre & Specialty Co., 912 S. Front, Philadel 


Taylor Fibre Co., Norrist wn, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. 
Fyberoid,’’ “‘Ohmoid.’’ 


TUBING, Varnished Fabric (Spaghetti) 


B & Co.. Wm., Dept. 103, 268 Fourth Ave., New 
Y ae 

Ce Electric (C« Section Q-819 Appliance and 
Merchandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, I 

Irvington Varnish & Insulator Co.. Irvington, N. J 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Re 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire Ro Sheets, Special Shapes 

Callite Products Div Eisler Elec. Corp., 547 39th, 
Union City, N. J “*Kulgrid.’’ 


UNDERCUTTERS, Mica. See Slotting 
Machines & Tools. 


UNITS AND ELEMENTS, Resistance 


Heating 
Gener I tric Co., Schenectady, N. Y 
Trent ¢ Harold f 619 N. 54th, Philadelphia, Pa. 
Warren Elec. Appliance Co., Warren, Pa. 
Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, 


Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- 
burgh, Pa. **Chromalox.’’ 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VALVES, Control. See Controls and 
Valves, Temperature. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Contr 

Dolph Co., John C., 168 Emmett, Newark, N. J. 
‘‘Chinalak,’’ ‘‘Electric Lacquer,’’ ‘‘Synthite.”’ 

General Electric Co., Section Q-8198, Appliance and 
Merchandise Dept., Bridgeport, Conn. ““‘Glyptal.”’ 

Impervious Varnish Co., Koppers Bldg., Pittsburgh, 
Pa. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 
“*Harvel.’’ 

Mica Insulator Co., 200 Varick, New York, N. Y. 
“*Linolac.’’ 

Sherwin-Williams Co., Cleveland, O 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


VITREOUS ENAMEL RESISTORS. See 
Resistors, Power Circuit. 


VOLTMETERS. See Instruments. 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Feit 
Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton, Ill. 

Butcher & Hart Mfg. Co., Toledo, O 

Eaton Mfg. Co., Massillon. O 

Hubbard Spring Co M. D., 690 Central Ave., Por 
tiac Mich 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. 

Philadelphia Steel & Wire Corp., Germantown, Phila., 
Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill 

Thompson-Bremer Ce 1642 W. Hubbard, Chicago, Ill 

Washburn Co., Worcester, Mass. 


WASHERS, Metallic 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 

Whitehead Stamping Co., 1675 W. Lafayette Blvd., 
Detroit, Mich. 


WASHERS, Non-metallic. See Fibre, 
Vuleanized; also Plastics; also Cera- 
mics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Ce- 


ment. 
Dolph Co.. John C., 168 Emmett, Newark, N. J. 
General Electric Co., Section Q-8193, Appliance and 


Merchandise Dept., Bridgeport, Conn 
Mica Insulator Co., 200 Varick, New York, N. Y¥ 
Sauereisen Cements Co., 32 Sharpsburg, Pittsburg, Pa. 


WHEELS, Blower 
Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 
Torrington Mfg. Co., Torrington, Conn 


WINDING MACHINES, Coil 

fSelden Mfg. Co., 4633 W. Van Buren, Chicago, II. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more Ill. 

Potter & 
‘‘Brownin 

Universal Winding Co., P. O. Box 1605, Providence, 
nm. 3 **Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 

Aluminum, Sonnet. Phosphor Bronze, Steel, Iron. 
(See also Tungsten; Molybdenum.) 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

American Enameled Magnet Wire Co., Port Huron, 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 
ee F 

Roebling’s Sons Co., John A., Trenton, N. J. 

Rome Cable Corp., 330 Ridge, Rome, N. Y 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 
Callite Product Division, Eisler Ele Corp., 547 
39th, Union City, N. J. 





ayfield, Inc., Hemphill Ave., Atlanta, Ga. 






WIRE, Copperweld 

Callite Products Div., Eisler Elec. Corp., 547 39th 
Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York 
x. ¥. 


WIRE FORMS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 
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Holyoke Wire & Cable Corp., 710 Main, Holyoke, Merchandise Dept. 
Mass Deltabe n 
Hubbard Spring Co., M. D., 690 Central Ave., Pon General Electr Co., 
tiac, Mich Holyoke Wire & Cable 
Hunter Pressed Steel Co., Lansdale, Pa Mass. 
Roebling’s Sons Co., John A Trenton, N. J Rockbeste 
Raymond Mfg. Co., Div. of Associated Spring Corp., Conn, 
70 So. Center, Corry, Pa, Roebling’s Sons Co 
Timms Spring Ce 4000 Taylor, Elyria, O Rome Cable Corp 
insted sion 
WIRE, Insulated eee 
(See also Cable, Heavy Duty: Cord, Flexible.) WIRE, Magnet 
American Enameled Magnet Wire Co., Port Huron Acme Wire C New 


Mic! 


American Steel & Wire Co., Rockefeller Bldg., Cleve- Mich. 
and, O (United States Steel Corp. Subsidiary.) American Steel & Wire 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il land, O (United 
Colo-rubber,’’ ‘Nitro Belden Mfg. Co., 4633 
Boston Insulated Wire & Cable Co., Dorchester, Mass. Cotenamel,’’ ‘Cel 
Diamond Braiding Mills, Chicago Heights, I. General Cable Corp., 
Gavitt Mfg. Cc Ine Dept. K., Brookfield, Mass, ie me 
General Cable Corp 420 Lexington Ave., New York, General Electrie C 
; “‘Enterite,”’ ‘‘Peerless,"” ‘‘Mid-Rip.”’ Rockbest luct 
( ra Electri ( Section Q-819 Appliance and Conn. 

















American Enameled 


**Vega-Chromoxide.’ 


Quality Stampings 


That Save You Money 


C,00d 


stampings slow up production 


your 
and 
ings 


stampings are really less expensive. Cheap 


disappoint 


customers. At Whitehead skilled labor 
modern equipment turn out better stamp- 


at lower prices. 


a Whitehead estimate. 


Catalog on Request 


Send your blueprints for 


£. WHITEHEAD STAMPING Co. 


- 1903 





1675 West Lafayette Blvd. Detroit, 


INSULATED WIRE... 


Mich. 





@ The importance of good insulated wire in electrical manufacture 
be overrated. It's one of the decisive factors in the upwar 
trend of sales charts and business indexes, today. Well aware of this, 
designers and engineers everywhere are specifying Holyoke, the 
insulated wire that always ‘comes through’. 

If you are one that refuses to gamble with potential sales and profits 
write Holyoke Wire on your memo pad, and underscore itl tt 
know your product is ‘right’. 


cannot 


Asbestos Covered Resistance Wire AC—DC Resistance Cords 
Rubber Insulated and other types . Gutta Percha Insulated and other 
Cords and Cables for Radio & types free stripping Hook-up 
Specialty purposes Wires 


Annunciator, Office & Thermostat Wires, Rubber 
Sheathed Microphone Cables, Insulated Antenna & 
Aerial Wires, Fixture Wires and Flexible Cords, Flat 
Tinned Copper Sleeving, Transmission Wires 


You 


HOLYOKE WIRE & CABLE CORP. 





710 MAIN STREET 


MARCH 1938 






HOLYOKE, MASS. 


Hudson 


Steel Corp. Subsidiary.) 
Van Buren, Chicago, Ill. 


oe eoene 
( W ! ( 
. ton I ilat Wire & Cable C 


geport, Conr “GE Flex.” ae I i i H ( 
6-201. Schenectady, N. Y. Driver-Har ( Harrisor N ] Nichr 
‘orp., 710 Main, Holyoke, Ad Hyt Nilvar M 
Cor ( i Radio oO x 
M I I I 
N New aaa 
H Holyok W & Cable ¢ 710 M Ht - 
- ’ Ma 
enton, N. J 
i me, N = Hoskins Mfg. C Detroit. Mict Ciel * °C 
ire Ce Winst Yon pel Chror Alumel.”’ 
Wire Co., Winsted, Conn Jelliff Mfg. Corp Cc Oo . ‘ K 
n, Conn 
"Wire Co., Port Huron WIRE, Round Edge Flat 
: , American Nickeloid ¢ teal p - 
o., Rockefeller Bidg., Cleve- tinished Met 


WIRING ASSEMBLIES. See Flexil 


‘*‘Silkenamel.”’ Leads and Wiring Harnesses 


Lexington Ave., New York, 


ZINC 
6-201, Schenectady, N. Y¥ New Jersey Zine Co., 160 Front, New York, N. Y 
725 Nice New Haven ‘Horse Head."’ 

Platt | & Co., W iry, ¢ Fuse Metal 





TERMINAL 
PANELS 


Terminals, such as these, 
supplied mounted on panels, 
to your blue print, or 
probably standard panels 
shown in our bulletins will 
fulfill your requirements. 


Write Us Asking for 
Bulletins 





Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 
HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 


VAVRRRERARE MAAR AANA ACO MAAR RU NOIR CL RELOAD DORADA RRL 


When a uniform, high- 
quality resistance wire 
is needed, you can take 
it from these spools. 


WILBUR B. DRIVER os 


atthe C119) AM eles 
NEWARK, NEW JERSEY 











































































RESISTOR 
COMPONENTS 


checked tor proper thermal 


Agreement. «» » Resistors are naturally 


subjected to variations in temperature during 
use. Unless refractory, wire and enamel have 
the proper expansion characteristics these 
temperature changes will cause damage to the 
resistor. This is why Ward Leonard goes to 
such extreme care in matching refractories 


and enamels to the wire. 


It is only one of the 


many tests regularly employed by Ward 
Leonard in manufacturing resistors that give 
the most dependable service possible. 





The Interferometer used 
by Ward Leonard offers 
the most accurate and 
reliable means of deter- 
mining the thermal ex- 
pansion characteristics 
of refractories and en- 
amels used for Vitrohm 
Wire Wound Resistors. 


WARD LEONARD 


RELAYS - RESISTORS - RHEOSTATS 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me Bulletins Nos. 
Vame 
Firm 
Address... 
City 


194 


Bulletin 11 
Tells about Vitrohm 
Wire Wound Resist- 
ors, gives sizes, watt 
ratings. 


Bulletin 19 
Describes Ward Leon- 
ard Ribflex Resistors 
for unusually heavy 
duties. 


Bulletin 25 
Is a treatise of stand- 
ard and special 
mountings and en- 
closures. 


Electric Control 
Devices Since 1892 
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S INDEX TO ADVERTISERS C r F ( K 


one gee These Insulating Factors 
Littelfuse Tabs, - | [sf Complete Filling 
ee aes - , | [AP Baking Flexibility 


71 Kirkland Co., H. R 

alent Baas’ Cn 7 4 ia Extreme Penetration 
86 Louthan Mfg. Ce 

Magnatrol Valve ¢ 










S Master Electric (Ce 6, Inside B ( e1 i 
Metall Mix. wa Great Mechanical Strength 
ict Swit rl} 
National Band & Tag ¢ : Ke High Dielectric Strength 
6 Nat mal Electric Controller Ce 118 
“ Nation Screv & Mig ( . 
New Departure, Div. General’ Motors Co [ef Water and Oil Resistance 
Ne England Mica ( j 
New Jersey Zine Co { - ‘ 
Norma Hoffmann Bearings Cor 3 [WT Alkali and Acid Resistance 
Ohi Electric Mfg. ¢ ‘ + - 
Ohmite Mfg. ¢ Gy” = 1 ee 
f Packer Machine ¢ Ag \ ’ 
oO Paramount Paper Tube (¢ : 
2 Parker-Kalon Corp 
y= Peck Spring (Cc 
P Penn Fibre & Specialt Cr 
Platt Bros. & Ce 
Portland-Monson Slate C« 
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Sherman Mfg. Co., H. B 1 
Sherwin.Williams ( HECK each of the factors above. Check 
; a tae ek a. i them against your idea of a perfect in- 
8 ae — ee ase sulating varnish. Then check them against 
gg ibe <n 4: the characteristics delivered by S-W Ajax 
Stat ’orcelain oO . 4 ~ ss 
Sta-Warm Electric C Insulating Varnishes. 
Stokes Machine Cc F. J ' ‘ “ " 
aa Coleseneaa: Gn You'll find, as have hundreds of leading 
. eer eee ene af electrical manufacturers, that S-W Ajax In- 
9 sulating Varnishes have what it takes to 
0 ccnen & Seeman ied Pebdcte: i 14 insure quickness and ease of handling, econ- 
Thompson-Bremer & ( : omy of application and, above all, depend- 
areal on & Range Co. ... able performance for your coils. 
rrington 1g — ee P ( —_ » 
Trico Fuse Mfg. Co. ... Let the S-W Finish Engineer demonstrate 
[Triplett Electrical Instrument C« ) . ‘ . . 
o how S-W Ajax Insulating Varnishes can im- 
Union Carbide & Carbon Corp 8 prove your product, save time and money on 
niversa lay r icts oO l 


9 Universal Winding Co 


Univer your coil finishing operations. No obligation. 
tah Radio Products Corp aia ; ) . . sane 
: Write The Sherwin-Williams Co., Cleveland, 


° Veeder-Root, Inc ean ck Cud Whe Cane teak ame : ] Ohio, and all principal cities. 
‘ Wagner Electric Corp . 59 

7 Ward Leonard Electric Ce 124 

2 Watlow Electric Mfg Ce l 

1 West Va. Pulp & Paper ¢ 


Western Felt Works 


Weston Electrical Instrument Corp. er . 18 
Wiegand on Edwin ees 5 SHERWIN Kava Tee 
2 f mmington a = Specialty Co. . . } i r A 
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uphold ... use 
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_.. the Heavy 
Duty Cord that 
never 
lets 
you 
down! 


L CABLE CORPORATION 






















*TRADE MARK 


Sales Offices: ATLANTA 
NEW YORK « PR LADELPHIA 


